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This textbook of surgery is intended for nurse-train- 
ing schools. It deals with the role and duties of a scrub 
nurse. In order successfully to discharge her multi- 
farious and very important duties the nurse must be 
familiar with the elements of surgery, surgical diseases 
and their treatment and first aid in accidents. 

The textbook discusses in popular form asepsis and 
antisepsis, principles of organisation and administra- 
tion of work in an operat ingroom and surgical department 
of a hospital rather than clinical typo, instruments and 
their care, anesthesia, preparation of patients for opera- 
tions and postoperative care, administration of first aid 
in hemorrhages and injuries, and questions of clinical 
surgery. 

All quest ions are dealt with only in so far as they 
will concern the scrub nurse in her daily practical work. 

The material is presented in a certain succession 
and although some of the questions may not he of partic- 
ular practical importance today, they are dealt with in 
order to facilitate learning. 

The author endeavoured to present the material in an 
Intelligible and popular manner. 


AUTHOR 




PART ONE 


GENERAL SURGERY 




INTRODUCTION 


Surgery is a modified Greek term cheirourgia\ it is formed of 
two words: choir— hand , and e rgon— work a nd therefore means 
a working by Tiand." 

Surgery is the branch of medicine in which not only drugs, 
but also variou s mccha nicaHjierapeutic manipulations (incisions, 
punctures, suturing, reductions of dislocations, etc.) performed 
by the physician are used. These procedures are designated by the 
words “surgical operations” or meroiy by one word “operation”. 

For a very long time surgical operations were performed on 
wounds, bruises, ruptured tendons and other injuries only on 
superficial parts of the body. But sovero complications frequently 
developed oven after such operations and not infrequently caused 
the death of the operated patient. For example, during the Cri- 
mean War of 1855-56, 53 per cent of the wounded in the French 
army died after amputation Qf an arm, and only 36 of the 1,681 
patients with an amputated leg survived, the remaining patients 
dying of various grave complications, mainly infections of the 
wounds. 

The numerous grave complications and lethal results of the 
operations at that time were duo to tho fact that the surgeons 
were as yet incapable of preventing infections of tho wounds. 

Only during tho second half of the 19th century did the genoral 
development of natural science make it possiblo to solvo this 
difficult problem. Tho brilliant Russian surgeon N. I. Pirogov 
was tho first to voice tho assumption that wounds were infected 
by invasion of special causative agents which he named “mias- 
mas”. In 1863 the famous French scientist Pastotir published the 
results of his remarkable studios in the essence of the processes of 
putrefaction and fermentation. Pasteur proved that both these 
processes wore evoked by minute living organisms— bacteria. 
On the basis of Pasteur’s works the British surgeon Lister con- 
cluded that the purulence of wounds was also caused by bacteria 
which found their way into the wounds from the air. To protect 
the wounds from penetration of bacteria or to destroy these bac- # 
teria after their penetration into the wounds Lister began to 
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irrigate the wounds with a solution of carbolic acid and to treat 
the instruments and dressing material used during operations 
with the same solution. 

The method elaborated by Lister was given the namo of anti- 
putrefactive or antiseptic. The use of the antiseptic method pro- 
duced fine results. The number of complications which carried 
very many of the sick and wounded to their graves sharply di- 
minished. 

During the years that followed scientists found that to protect 
the wounds from infection it was enough to treat all objects which 
came in contact with the wounds by a physical agent (heat). This 
new method of disinfection by means of heat was given the name 
of asepsis. 

The antiseptic and aseptic methods of treating wounds revo- 
lutionised surgery and almost completely eliminated the danger 
of infecting wounds. They made it possible to operate not only 
on the superficial parts of the body, but also on internal organs. 
Under the protection of asepsis and antisepsis most diverse and 
complex operations are now successfully performed on such vi- 
tally important organs as the lungs and heart. 



PREVENTION OF SURGICAL INFECTIONS 


GENERAL IDEA OF PURULENT INFECTION 

Pas l our \s experiments helped to elucidate the causes of in- 
fection. While studying the processes of putrefaction and fermen- 
tation he found that these processes were due to invasion of the 
products hy minute living organisms, visible only when greatly 
magnified under the microscope. He noticed that meat broth left 
in a warm place in an open vessel rapidly grew turbid, flocculated 
and acquired an unpleasant odour; in a word, these liquids pu- 
trefied. On examining a drop of such turbid liquid greatly mag- 
nified under the microscope Pasteur discovered innumerable bac- 
teria in it. A similar liquid, boiled and kept in a tightly closed 
\ esse I, remained unchanged for an indefinitely long time, and no 
bacteria were found in it. However, if the vessel was Hum opened, 
bacteria soon appeared in it. From these experiments Pasteur 
concluded that putrefaction and fermentation of a liquid occurred 
because bacteria gained entrance into it from the air and multi- 
plied in it. The liquid could he prevented from putrefying bv 
boiling and keeping in a closed vessel . 

Subsequently Lister came to the conclusion that inflammation 
and purulence of wounds were due to microbes penetrating into 
the wounds from the air or from objects coming in contact with 
them, and proposed certain measures to protect tl le wounds from 
penetration of microbes. 

Of the various species of microorganisms finding their way 
into wounds, mainly spherical bacteria (cocci) anti rod-shaped 
microbes (bacilli) develop in them. 

Suppuration may he caused hy various microbes, hut it is 
most frequently caused hy cocci. 

The bacteria most frequently found in wounds during purulent 
processes are staphylococci (Fig. 1); these are spherical microbes 
arranged in clusters resembling clusters of grapes. Staphylococci 
are generally widespread almost everywhere in nature, i.e., in 
the air, in the dust of streets and houses, on the skin, in the hair, 
on mucous membranes, on clothing and in the intestines. They 
withstand desiccation and are destroyed only by several minutes 
of boiling. 
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The second most important pyogenic microbes are the strepto- 
cocci (Fig. 2) which, under the microscope, look like a chain con- 
sisting of small spheres. These microbes are encountered in the 
same places as the staphylococci, but somewhat "more rarely; 
they also withstand desiccation and resist a short period of boil- 
ing. Streptococci are the causative agents of such severe and dan- 
gerous infections as, for example, erysipelas and sepsis (blood 
poisoning). 

Of the other cocci which may cause purulent infection of v minds 
mention should be made of the diplococci, i.e., the cocci 
occurring in pairs: the pneumococci, found mainly on the mu- 
cous membranes of the respiratory tract, and the gonococci— 



on the mucosa of the sex and urinary organs. The latter are 
quickly destroyed by desiccation and heat. Of the rod-shaped mi- 
crobes purulence is sometimes caused by the tubercle bacillus, 
typhoid fever and colon bacilli and the bacillus pyocyaneous 
(infection with this bacillus results in formation of blue-green 
pus). Lastly, a purulent process may be caused by spore-forming 
bacteria. These bacteria live for a very long time and endure 
desiccation; disinfectants hardly affect. them (they live for several 
days in a 1:1000 mercury bichloride solution); some of them can 
even be boiled for a few minutes (spores of the Bacillus anthracis, 
Clostridium tetani, and gas gangrene bacilli). During suppurative 
processes not one but several different species of bacteria arc fre- 
quently encountered (mixed infection). 

Endogenous and exogenous infection. Microorganisms may infect 
wounds in different ways. Endogenous and exogenous infections are 
distinguished. Infection which gains entrance into the wound 
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from the internal par^s of the organism, for example, from other 
purulent foci in the patient’s organism, is called endogenous. 
This infection spreads mainly through the blood and lymph ves- 
sels. Not •infrequently latent infection, unobserved for some 
time, may be found in tissues, especially in cicatrices. 

The infection penetrating into the tissues from the external 
environment is called exogenous. 

Most frequently, purulent infection enters through injuries 
in the skin and mucous membranes (abrasions, wounds, punctures, 
etc.). Only now and then docs infection also penetrate through 
the uninjured surface of the integuments, for example, into 
the sebaceous glands or hair sacs (boils), especially by being 
rubbed into the skin; on the whole, however, intact skin and mu- 
cous membranes prevent microbes from gaining entrance into the 
organism. 

Bacteria are introduced into wounds by the injuring agent 
(for example, knife, needle, etc.) or enter them from the surround- 
ing parts of the skin, the oral cavity, intestines, clothing, dressing 
material applied to the wounds, water sometimes used for wash- 
ing the wounds, and instruments (contact infection). Geneially 
bacteria may find their way into rounds from everything that 
comes in contact with them. 

Bacteria may also penetrate into wounds from the air (air- 
borne infection) mainly with dust and droplets of sputum sprayed 
during conversation and coughing (droplet infection). 

Since pyogenic bacteria are widespread in nature, we should 
be justified in expecting development of severe purulent phenom- 
ena after every, even negligible, injury. As it is, though, mdst 
of the minor injurios heal without suppuration. This is very largely 
due to the fact that the organism itself combats and destroys 
the microbes. Patients who had purulent infection do not devel- 
op complete immunity resembling the immunity produced by 
other infections (typhus, scarlet fever). In some cases the organism 
of suoh patients becomes more sensitive to purulent infection and 
in others, on the conti ary, less sensitive. 

The variability of bacteria and the different pathogenic power 
(virulence) of pyogenic microbes also play some role. Pyogenic 
microbes subjected to long desiccation and, especially, the ac- 
tion of light will produce no purulent disease. Their virulence, 
their ability to live and reproduce is so weak that they perish 
before the wound becomes purulent. On the other hand, the bac- 
teria found in a drop of pus taken from a wound of a severe case 
with symptoms of purulent infection are so virulent that even a 
negligible number of those bacteria is capable of provoking a 
severe and sometimes fatal purulent disease. The symbiosis of 
bacteria is also of some significance; the virulence of microbe^ 
may increase, for example, by symbiosis of the Proteus with 



cocci or of the colon bacillus with cocci. Lastly, the resistance 
of bacteria to antibiotics may also differ. 

In Lister’s time carbolic acid rains were produced in operating 
rooms to kill the bacteria in the air. This is not done ai*y more 
because it is considered that the bacteria in the air of a clean and 
light operating room are not virulent enough to be dangerous 
for the wounds. On the contrary, all the bacteria on the hands 
and clothes of the surgeons, as well as on the patient’s skin and 
the different surrounding objects, are considered virulent enough 
to cause serious infection. The bacteria from purulent wounds 
are especially dangerous. The more numerous and virulent the 
bacteria and the weaker the patient’s organism, the easier it is 
for the infection to take place. 

Bacteria find particularly favourable conditions for develop- 
ment in tissues damaged by lacerations, burns, poisoning, etc. 
This is why lacerated wound suppurate much more frequently 
than do incised wounds with smooth and undamaged edges. 

The blood accumulated at the point of injury also offers a lot 
of nutrient material, thus stimulating multiplication of bacteria 
and development of the purulent process. 

The purulent process in wounds is a result of the interrelations 
between the organism of the wounded (macroorganism) and the 
microbes (microorganisms). If the microbes, which have penetrat- 
ed into the tissues, find requisite conditions for their development, 
the wound begins to suppurate after a lalent (incubation) period 
of 8-12 hours (sometimes longer). 

The general functional state of the organism, its reactive prop- 
erties conditioned mainly by the nervous system, is one of the 
factors determining whether or not an infectious disease will 
develop. 


ANTISEPSIS 

Antisepsis is a method of controlling purulent infection of uMninds 
and is aimed at destroying the bacteria in the wounds and on every - 
thing that comes in contact with them by chemical disinfectants , 
i.e., agents which kill bacteria. 

To combat bacteria, Lister chose carbolic acid because it was 
known to terminate putrefaction. 

With the introduction of this method treatment of wounds 
produced much better results. Operations were no longer accom- 
panied by inevitable suppuration, and in the overwhelming major- 
ity of cases, postoperative wounds began to heal without any 
signs of purulence. 

But Lister’s method also had its shortcomings, Carbolic acid 
irritated and sometimes poisoned the tissues with which it came 
in contact. The various agents which were proposed to replace 
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carbolic acid— mercury bichloride, iodoform, potassium perman- 
ganate, hydrogen perbxide, and a number of others, also had 
their shortcomings, since they wore very weak or poisoned not 
only the bf^cteria, but also the cells and tissues of the human or- 
ganism. 


PRINCIPAL ANTISEPTICS 

Chemical substances capable of killing bacteria or al loast 
inhibit lug 1 llieir development are known as antiseptics. As 
was already mentioned, antiseptics are not always very dependa- 
ble. 

Anlisoplics acl not only directly on Ihe pyogenic bacleria, 
but also on the human organism. Iii some cases they harm the 
organism and in others they may strengthen its natural defen- 
sive powers; for example, they may enhance the capacity of the 
leukocytes for phagocytosis. 

Today there are many different antiseptics, but the following 
are used most frequently: 

Carbolic acid (acidum carbolicum). W hite, needle-shaped crys- 
tals with a sharp characteristic odour. Readily soluble in warm 
water. Carbolic acid solutions are brownish-red. It is a generally 
good disinfectant, although it hardly affects spores of bactJfMa. 
It does not damage instruments, but should not be used fdlHftc- 
quered things. Frequent washing of hands with it gives rise to 
eczema. Taken internally carbolic acid is toxic, burning the eso- 
phageal mucosa. At the present time carbolic acid is sometimes 
used in a 3 per cent solution to disinfect instruments. 

Mercury bichloride (hydrargyrum bichloratum) is readily sol- 
uble in water, but its solutions do nol in any way differ exter- 
nally from ordinary water. It is a colourless, odourless and taste- 
less liquid. To avoid its possible contusion with other solutions, 
this poisonous liquid is stained pink or blue. It is ordinarily used 
in a 0.1 per cent solution, i.e., in a 1:1000 dilution and is a very 
potent disinfectant. In the prosenco of protein fluids (blood, 
pus) the antiseptic action of mercury bichloride coasos. Instru- 
ments should not bo disinfected with mercury bichloride solu- 
tions because they spoil and tarnish. Mercury bichloride is very 
poisonous. It is used for washing hands (constant use may give 
rise to eczema) and gloves, and for disinfecting silk. 

Lysol (lysolum) is a dark oily liquid with the sharp odour of 
carbolic acid. It doos not spoil instruments and may be used 
for disinfecting the hands because it has a saponaceous property. 
As a disinfectant it is stronger than carbolic acid and is modera- 
tely toxic. In its pure form it is used to disinfect cutting instru- 
ments, in a 0.3A3.5 percent solution— for irrigation and in a 2 per 
cent solution— for washing the hands. 
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Hydrogen peroxide (hydrogenium hyperoxydatum) is a trans- 
parent colourless liquid ordinarily used as a 2-3 per cent solu- 
tion and only freshly made. Liberated oxygen is its active prin- 
ciple. Spraying wounds with hydrogen peroxide help^s to arrest 
hemorrhage and to cleanse the wounds. On contact with the sur- 
face of a wound hydrogen peroxide forms a foam; pus, blood clots, 
necrotic and disengaged pieces of tissue are removed from the 
wounds together with the foam. It is unfit for disinfecting instru- 
ments. It is not toxic and is used for soaking off bandages, and 
cleansing wounds and cavities. 

Potassium permanganate (kalium hypermanganicum). Dark 
purple crystals, readily soluble in water which they intensely 
stain red and in stronger solutions— purple brown. Potassium 
permanganate is not a strong disinfectant but is a good deodor- 
ant. It is somewhat toxic. Oxygen liberated during disintegra- 
tion of potassium permanganate in the wound is its active prin- 
ciple. The shortcoming of potassium permanganate is that it 
stains linens and leaves spots on the hands. It is used in a 0.1- 
0.5 per cent solution for washing out fetid wounds, ulcers and cav- 
ities; it is also used in a 5 per cent solution in the treatment of 
burns. 

Tincture of iodine (tinctura jodi) is a 5-10 per cent alcohol 
solution of iodine. It is a strong disinfectant; it irritates and 
cauterises the tissues, indurates the skin and plugs up pores (tan- 
ning action). Long use causes burns and scaling of the skin. Iodine 
greatly damages metal instruments. It is widely used for disin- 
fecting the skin in the field of operation and the hands. 

Ethyl alcohol (spiritus vini) is a colourless volatile liquid with 
a characteristic odour. In a 50-70 per cent solution it possesses 
considerable disinfecting and tanning activity. It is used for 
compresses, disinfecting cutting instruments, washing hands, ster- 
ilising silk, etc. 

Iodoform (jodoformium) is a crystalline yellow powder with 
a characteristic strong odour. It acts as a disinfectant only in 
purulent wounds where, on disintegrating, it liberates iodine. 

Silver Nitrate Solution (solutio argenti nitrici). In 1:1000 
and 1:500 dilutions it is used for lavage, for example, of the uri- 
nary bladder and in more concentrated solutions (1-2 per cent), 
as well as in solid form (silver nitrate stick)— for cauterising 
excessive granulations in wounds. 

Chloracide is used in a 2 per cent solution. The solution is pre- 
pared as follows: 12.0 of potassium hyposulfite (kalii hyposul- 
furosi) is ground in a mortar and 8.0 of common salt (natrii chlo- 
rati) and 5.0 of potassium chlorate (kalii chlorici) are added. 
The mixture of the salts is poured into a bottle and is moistened 
with water, after which the bottle is plugged with a rubber plug 
and put in hot water for 3-5 minutes. The liberated chlorine is 


22 



mixed with one litre of distilled water poured into the bottle. 
The resulting transparent yellow-green solution is used for treat- 
ing wounds. 

Chloramine (chloraminum). The active principle is free chlorine 
of which chloramine contains 25 per cent. It is a strong antisep- 
tic. Its shortcoming is that it damages living tissue. It is widely 
used just the same because in a protein medium (for example, 
in a wound) its bactericidal effect, although diminishing, does 
not disappear. 

Chloramine is used in a 0.5-1 por cent solution for washing 
out cavities, moistening tampons inserted into wounds and in 
cases of stable gas poisoning. 

Chloramine solutions may be kept in a dark place for no longer 
than 2-3 days. 

Aniline dyes (brilliant green, malachite green and methyl vio- 
let) are used in 1 per cent alcohol and water solutions mainly for 
treating small wounds and for disinfecting the skin before oper- 
ations. 

Rivanol (rivanolum) is used in a 1:2000 solution (golden-yel- 
low liquid) for irrigating wounds and moistening tampons. 

Furacilin (furacilinurtt), a yellow crystalline powder, is used 
in a 1:5000 water solution. It is antiseptic not only with re- 
spect to cocci, but also to the colon bacillus and causative agents 
of gas gangrene. 

Since furacilin solutions do not irritate the tissues, they are 
used not only for irrigation, application of moist dressings and 
washing out purulent cavities, but also for administration of 
20-25 ml into joint cavities and abscesses, and of 20-100 ml into 
the pleural cavity. 

Sulfonamides. Sulfazole, sulfadimezin, streptocid and other 
sulfonamide preparations are very widely used. 

Unlike the other antiseptics, sulfonamide preparations do not 
considerably affect the tissue cells, but inhibit the growth of mi- 
crobes. Owing to this action of the preparations the organism is 
able to cope with the infection in the wound more easily. For 
general purulent infection sulfazole is administered in doses of 
4. 0-6.0 per day. Streptocid is prescribed in doses of 0. 5-1.0 sev- 
eral times per day (total daily dose of 4-6g) for severe local 
and general purulent infection, and for erysipelas. Moreover, 
it is used in powder form for administration into untreated 
wounds, which prolongs the period it may be necessary to wait for 
surgical treatment of the wounds. v 

Administration of 5.0-10.0 of powdered white streptocid during 
primary surgical treatment of wounds frequently prevents devel- 
opment of anaerobic and purulent infection in the wounds. Sul- 
fonamide preparations may also be used in the form of emul- 
sions with fish oil. 
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Subcutaneously streptocid is administered in a dose of 50 ml 
of a 0.8 per cent solution per 16 kg of the patient’s body weight 
once or twice a day (Streptocid i albi 3.2 Sol. physiologica steril- 
isata 400.0). f 

DS. For subcutaneous administration streptocid is sterilised 
with flowing steam at 85-90°C. 

Prescription for intravenous administration: Streplocidi albi 
solubilis 5.0, Sol. glucosae 1 per cent 100.0. Stcrilisetur 20 ml. 

Antibiotics . Penicillin is widely used to combat purulent 
infection. It is obtained by extraction of the active substance 
from a mold (Pcnicillium notatum). It is an antibiotic, i.c., a 
substance formed as a result of the vital activity of other living 
organisms, for example, bacteria, molds, etc. The basic property 
of pencillin is its activity against cocci, particularly streptococci 
and staphylococci, and certain other bacteria even when used 
in exlraordinarily low concentration. 

Penicillin differs from all other antiseptics m that it affects 
the tissues of the organism only in very high concentrations which 
are practically never used. Thus, penicillin is an uncommonly 
effective antiseptic; moreover, its activity is not weakened by 
products of tissue disintegration. 

It is much more active, especially against slrepto- and staphyl- 
ococci than are sulfonamides. 

It is used as a prophylactic to prevent development of mi- 
crobes in infected wounds, including surgical wounds, into which 
infection inevitably gains entrance. In these cases local and gen- 
eral administration of penicillin considerably reduces the pos- 
sibility of infection developing in the wounds. 

Penicillin is very successfully used in various diseases: sepsis, 
severe purulent processes. 

Penicillin administered per os is disintegrated by the gastric 
juice; it is therefore usually administered intramuscularly. 

Penicillin is administered intramuscularly every 3-1 hours 
for a period of 5-10 days, depending on the nature and severity 
of the disease. It may also be administered intravenously by the 
drip method w r ith a physiologic saline solution or glucose at the 
rate of 30-40 drops of the solution per minute. In this case 50,000- 
100,000 u of penicillin is added to each 500 ml of the solution 
immediately before injection of each portion of the solution. 

Locally penicillin is used as an ointment containing 200-300 u 
per lg (Ung. Penicillini), dusting powder with sulfonamide 
preparations containing 500-1,000 u of penicillin per lg of the 
powdered sulfonamide preparation, in solution (200-250 u of 
penicillin in 1ml of the solution) for administration in drops, 
and for moistening dressings and irrigating cavities. For treat- 
ing purulent processes and infected wounds penicillin is added to 
U 0.5 per cent novocain solution used for local? anesthesia. 
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A solution of penicillin sodium salt is administered into the 
subarachnoid space (1,000 u in 1 ml of the solution). 

Penicillin is put out as a powder in vials. The number of units 
of penicilliy and the period of its validity are marked on the vials. 

Bottled powdered penicillin is usually stored at a temperature 
of not above 20°G and is dispensed from pharmacies in amounts 
required for one day. 

Dissolved penicillin is unstable and can be kept only for a few 
hours, preferably in a cold place. 

Powdered penicillin is dissolved beforehand in doses of 1 ml 
of the solvent per £0,000-100, 000 u of penicillin, 0.25-0.5 per 
cent novocain and physiologic saline solutions being used as 
solvents. Penicillin is dissolved directly in its bottle, the rules 
of asepsis being very strictly observed. The metal cap is removed 
from the bottle, the rubber plug is moistened with alcohol and 
punctured with two sterile needles of the syringe. Through one 
of (he syringe needles 4 ml of the solvent is introduced into the 
bottle. If the bottle contains 100,000 u of penicillin, each ml 
of the solution will contain 25,000 u. 

Since penicillin is rapidly excreted from the organism, it is 
necessary to administer the preparation every 3-4 hours, strictly 
observing the intervals between the injections, to produce the 
requisite concentration of it in the blood. 

To increase the intervals between the injections, administration 
of penicillin is recommended subcutaneously together with no- 
vocain. 

Penicillin is also extensively administered locally. In cases of 
abscesses, mastitis, etc., afler aspiration of the pus with a syr- 
inge, 50,000-100,000 u of penicillin is injected into the cavity, 
sometimes repeatedly, which not infrequently completely ar- 
rests the process. 

In other purulent processes, for example, furuncles and car- 
buncles, the penicillin solution is administered into the circum- 
ference of the inflammatory focus and under it. 

Owing to the appearance of penicillin-resisting strains of mi- 
crobes, preliminary examination of the flora for sensitivity to 
antibiotics is desirable. 

Administration of penicillin not infrequently produces side- 
effects: headaches, fever ami especially dermatitides of different 
intensity. 

Nouocillin (novocillinum) is a novocain salt of penicillin in 
peach oil and constitutes a thick yellowish mass; it is absorbed 
slowly and is administered only intramuscularly once a day or 
even once in two days. Adults arc usually given 300,000 u. 

Before administration the ampules are heated and shaken. 
As soon as tho* preparation becomes uniform and viscous it is 
drawn into a syringe through a thick needle without any solvents. • 
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Ecmonovocillin is a novocain salt of penicillin in a water solu- 
tion of ecmolin. It is prepared directly- before administration 
from 300,000-600,000 u of the novocain salt of penicillin and 
2.5-5 ml of a water solution of ecmolin. It is dispensed in two 
separate bottles. After cleaning the rubber caps with' alcohol, 
2.5-5 ml of ecmolin is drawn from its bottle and introduced into 
the bottle with the novocain salt of penicillin. On mixing, the 
two preparations form a milky white suspension. The 300,000- 
600,000 u of the novocain salt of penicillin are all administered 
in one dose intramuscularly once a day. 

Gramicidin is an antibiotic active against all causative agents 
of purulent and anaerobic infection; it is harmless to all tissues, 
except the red blood corpuscles, and is administered only into 
wounds in the form of a fresh 0.04-0.16 per cent water solution. 

Streptomycin (streptomycinum) is a crystalline light-yellow 
powder. It is a very important antibiotic for the treatment of 
infections caused by certain bacteria against which penicillin is 
ineffective (tubercle bacillus, colon bacillus, Proteus). 

The solutions are prepared like those of penicillin, preferably 
in a 1 per cent novocain solution, and are administered intra- 
muscularly once or twice a day in doses of 500,000-1,000,000 u, 
i.e., 0. 5-1.0. The daily dose does not exceed 2,000,000 u, i.e., 
2 . 0 . 

Biomycin hydrochloride (biomycinum hydrochloricum) is a 
crystalline powder dispensed in the form of tablets. It is active 
against various species of microbes and is administered for sep- 
ticemia, peritonitis, purulent processes (phlegmons, abscesses, 
mastitis), burns and other surgical diseases, especially those 
caused by penicillin- and streptomycin-resistant microbes. It is 
administered per os in doses of 0.1-0. 2 five or six times a day for 
five or six days. 

Prolonged administration of biomycin and other antibiotics, 
especially those administered through tho intestinal tract, re- 
sults in affections of the mucous membranes with a fungus (mo- 
niliasis) manifested in formation of white membranes and ulcers 
on the mucosa. Treatment of moniliasis: suspension of antibiotics 
and administration of nastatine and vitamins. 

Terramycin (terramycinum) is similar to biomycin in activity 
and is administered per os in tablets of 0.1-0. 5 three or four times 
a day. 

Tetracycline (tetracyclinum) resembles biomycin and terra- 
mycin in activity and is administered per os in tablets of 0.1- 
0.15, four or six times a day. 

Levomycetin (levomycetinum) is a crystalline powder. It is 
administered per os in tablets of 0.25-0.75 six times a day for 
infectious processes in the abdominal cavity, especially those 
involving the colon bacillus. Administration of levomycetin 
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beforo operations on the gastrointestinal tract reduces the dan- 
ger of infection from the* intestines. 

Synthomycin (synthomycinum). Levomycotin is its active prin- 
ciple. It is administered, like levomycetin, per os in tablets of 
1.0 four or six times a day. It is also used in the form of 1-5 per 
cent and 10 per cent emulsions for the treatment of purulent 
wounds. 



ASEPSIS 


Asepsis is a method of preventing wounds from becoming in- 
fecled with pyogenic bacteria. By this method all objects which 
come in contact with the wounds (instruments, dressing material, 
suturing material and linens) are disinfected by physical means 
(heat). 

Today all of tho surgical work, the layout *of operating and 
dressing rooms and everything done in surgical departments 
must ho based on strict observance of the rules of asepsis. 


STERILISATION BY PHYSIC \L METHODS 

To destroy pyogenic bacteria by physical means the following 
methods are usod: dry heat, open flame, boiling and steaming 
under pressure. 

Dry heat. Although this method is quite reliable, dry-heated 
instruments spoil and even become unfit for further use. 

Open-flame sterilisation is not particularly dependable; besides, 
it spoils instruments. Mainly basins and instruments are treated 
by this method which consists in pouring alcohol over them and 
igniting the alcohol. This method should be abandoned, and we 
mention it only because if is still being used. 

Boiling is the most widespread and reliable method of sterili- 
sation. Instruments may be boiled in any vessel, but sterilisers 
(Fig. 3) are ordinarily used. A steriliser is an elongated metal 
box with a cover. Water is poured into it and heated to the point 
of boiling. When Urn water begins to boil, tho instruments lying 
in a tray which has numerous perforations in its bottom are placed 
in the steriliser. After boiling, the tray is removed from the ster- 
iliser with the aid of special hooks (Fig. 4), the water draining 
through tho perforations into the steriliser. As soon as the water 
has run out, the tray with the instruments is placed on the instru- 
ment table covered with a sterile cloth. 

Bjrboiling it is possible to sterilise, in addition to instruments, 
drains, rubber gloves, glass and enamel articles (basins, bottles, 
etc.). Instruments must be boiled in water for # at least half an 
'hour, but by using a 1 per cent sodium bicarbonate solution or 
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a 2 per cent solution of borax, it is enough to boil them for fifteen 
minutes. In soda solutions metal instruments do not tarnish and 
the nickel-plating does not spoil during boiling. The dressing 
material is bailed only in cases of extreme necessity. The tray 
with the instruments is placed in the steriliser only after the 
water begins to boil. 

Glass articles are boiled separately. They cannot be placed 
in boiling water because they may crack. They arc therefore placed 



Fig. Steriliser Fig. 4. Hemowng the tray by 

means of hooks 


i 1 the steriliser filled with cold water which is heated to the point 
of boiling. 

Syringes are also boiled in a separate steriliser. Before placing 
them in water (which must be cold) they have to he taken apart 
and wrapped in gauze. 

Autoclave. The most reliable method of sterilisation is steam- 
ing under pressure in an apparatus called an autoclave. Almost 
anything can be sterilised in an autoclave: linens, dressing mate- 
rial, clothing, etc. Only leather articles, rubber and instruments 
with an optic system are spoiled by such slerilisation. 

An autoclave is a boiler with doublo walls (Fig. 5). The space 
between the walls is filled with water, the autoclave is covered 
with a lid which is tightly fastened with screws (A), and tho bur- 
ner located under the bottom of tho autoclave is lighted. The 
steam forming in the autoclave after the water begins to boil 
cannot escape because the lid is airtight, for which reason the 
pressure inside the autoclave rises. The higher the pressure, the 
higher tho temperature of tho steam. If the pressure inside the 
autoclave rises one atmosphere above normal, the temperature of 
tho steam will be 120°C; if the pressure rises two atmospheres, 
the temperature will be 134°G, etc. 
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To prevent it from bursting under excessive pressure the auto- 
clave is provided with a safety valve ($F). The safety valve is a 
small opening in the lid of the autoclave covered with a disk which 
may be raised and lowered on hinges. The disk is aonijected with 
a lever from the other end of which a small weight is suspended. 

When necessary this weight 
can be increased or reduced. 
When Iho pressure in the auto- 
clave reaches a certain level 
(one, two or three atmospheres) 
the weight is lifted and the ex- 
cess steam is allowed to escape. 

In addition to the safety 
valve, there is another device 
on the lid— a pressure gauge 
( PG , Fig. b). The interior of 
the pressure gauge communi- 
cates with that of the auto- 
clave through a small opening 
in its lid. The pressure in the 
pressure gauge is communicat- 
ed to the pointer fastened on 
its wall. Moving over the dial, 
the pointer shows, at each giv- 
en moment, the pressure in 
the autoclave. 

Owing to this construction, 
q the person who is doing the 
2 storilising can easily tell when 
the pressure of steam in the 
autoclave reaches the level 
corresponding to the temper- 
ature required for sterilising 
Fig. 5. Autoclave the articles placed in the au- 

toclave. 

The autoclave also has the following devices: a glass water 
gauge, showing the level of water in the autoclave, a water drain 
cock (C 2 ) and a steam release cock (C a). 

Reliable sterilisation does not necessarily require a pressure 
of three or four atmospheres, one or two atmospheres being quite 
enough. The temperatures of the steam (120 and 134°C) corre- 
sponding to these pressures kill pyogenic bacteria within a few 
minutes. For safety’s sake such temperatures are maintained for 
30-40 minutes. 

Sterilisation is usually performed as follows # : first, the auto- 
clave must be filled with water. Then the articles to be sterilised 
must be placed in the interior chamber of the apparatus, the 
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chamber must be closed, the lid screwed on and the apparatus 
heated with cock Ca open. As soon as steam begins to escape in 
a uniform jet, which indicates that most of the air has been driv- 
en out, thefcock must be shut and the pressure gauge watched. 
When the pressure rises to one atmosphere, cock C 3 must be opened 
once again and somo steam released to let out the remaining air. 
Following this the cock must be shut and 
the pointor of the pressure gauge allowed 
to reach point 1. This moment is consid- 
ered the beginning of sterilisation. All 
through tho period of sterilisation the point- 
er must be between points 1 and 2 ; with 
a rise in pressure the burner must bo turned 
down or some steam released through cock 
C\. After the end of sterilisation all the 
steam must be released and, when the 
apparatus has somewhat cooled, the 
lid must be taken off, and the sterilised 
things removed. There is no need wait- 
ing until the apparatus has completely 
cooled, or all the sterilised material will Fig. 6 . Pressure gauge 
be wel . 

Sterilisation of solutions . The sterile solutions now widely 
used in surgical work are: a 0.85 per cent common salt (physio- 
logic saline), a 5 per cent common salt (hypertonic), and 0.25 and 
0.5 per cent novocain solutions. 

The physiologic saline solution is used for subcutaneous and 
intravenous injections, lavage of viscera (for example, intestine^) 
during operations, rectal drip, etc. 

The solutions are sterilised in an autoclave or by boiling, pref- 
erably intermittent, i.e., for 30 minutes and after an intermission 
for another 30 minutes. To prepare novocain solutions, the phys- 
iologic saline solution is sterilised and powdered novocain is 
added to it. After the novocain has dissolved the solution is heat- 
ed to the point of boiling (appearance of largo bubbles). Liquids 
are sterilised in an autoclave in glass containers plugged with 
cotton and not with corks, because tightly plugged glass con- 
tainers may burst. 

Liquids are usually sterilised in the glass vessels in which 
they are dispensed; the corks with which the vessels are plugged 
after sterilisation are also sterilised. 

Drums. The dressing materials and linens are placed in spe- 
cial tightly closed drums (Fig. 7) and are taken to the dressing 
or operating rooms after the end of sterilisation. Before placing 
the drum in the autoclave, the holes in its sides or lid and bot- 
tom should be opened to admit steam. After sterilisation, as the 
drum is removed from the autoclave, these holes must be closed.* 
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The drum must not be packed too tight or not enough steam will 
pass through the articles and the latter will not be adequately 
sterilised. Canvas bags or even pillow-cases may be used for ster- 
ilisation if no metal drums are available. The rule9 pf sterilisa- 
tion must be strictly observed. 

Before packing, the drums must be wiped dry. The lid must 

be closed and fastened and the 
grid opened. All non-storile 
drums should, as a rule, be 
kept apart from the drums con- 
taining sterile material. 

In some surgical institu- 
tions a pioce of oilcloth or a 
wooden tag is fastened to the 
handles of each sterilised drum 
with an inscription indicating 
the date of sterilisation, the 
amount of material inthe drum 
and the name of the person 
who did the sterilising. 

Of the various methods of ascertaining the sterility of the ma- 
terial the method of bacteriological control is the most precise. 

Since this method cannot always he used, chemical and physical 
methods are employed to check on the autoclave performance. 
The chemical method is based on the change in the colour of 
iodised starch test paper due to the action of heat, and the phys- 
ical— on melting of sulphur. 

DTSirsFI C r ll\G Till: IIWDS 

In addition to observing the general rules of hygiene, the 
medical personnel must pay particular attention to the stale of 
their hands. 

Care of the hands . It should be remembered that onl> hands 
which arc very w’cll cared for can be satisfactorily disinfected. 
Hands contaminated with pus or having a hardened skin coxered 
with cracks, abrasions, hangnails, scratches or pustules cannot 
be satisfactorily disinfected. It should be noted that constant 
disinfection and frequent washing make the skin coarse, produce 
cracks in it and expose it to injury. Care of the hands with a 
coarse skin consists in hot baths and embrocation of equal amounts 
of vaseline and lanolin for the night (Vaselini, Lanolini aa 20.0). 
Glycerin, pure or in a mixture (Ammon ii caustici, Glycerini, 
Aq. amygdalarum aa 20.0) may also be used. 

Care of the fingernails . Care of the hands includes care of the 
fingernails, which means that the latter have to be appropriately 
’trimmed. All conventional idoas of beauty and fashion must be 
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relinquished. To begin with, there must be no manicuring, i.e., the 
fold of skin overlying the margins of the nails must not be cut off. 

Fig. 8 shows an improperly trimmed nail under whose free 
border dirt is likely to accumulate. Even when the nail is kept 
clean it is difficult to disinfect the furrow under it properly. The 
nail must be cut off with a scissors and filed as shown in Fig. 9. 

Methods of disinfecting the hands. The hands are disinfected 
by many different methods, but most frequently by scrubbing 
with soap and boiled brushes (at least two 
brushes are used). The hands may be washed 
cither wilh warm water running from a tap 
or in clean basins. The basins should first be 
boiled or well disinfected with carbolic acid 
or mercury bichloride. When changing the 
water (2-3 times), the assistants must uot 
allow their fingers to get into the basins 
which must bo held as shown in Fig. 11 and 
not as in Fig. 10. 

As a rule, warm water is used, because 
in such waler the superficial layers of the 
soiled skin soak off and come off more read- 
ily, and bacteria are discharged from the 
deeper layers. The hands and forearms, up 
lo the elbows, are scrubbed with a brush for 
about 10-15 minutes; the fingernails, nail 
beds (Fig. 12) and folds of skin on the hands 

are cleaned very thoroughly. Hand-scrubbing requires a certain 
skill, or else some parts of the hands may be neglected. Formerly, 
after washing, the hands were disinfected with mercury bichlo- 
ride or carbolic acid; now 
tanning of the skin on the 
hands is more current. For 
this purpose the hands are 
rubbed down for five min- 
utes either with alcohol 
(with the aid of sterile 
gauze) or an alcohol solu- 
tion of iodine; they may also 
be dubbed with an alcoholic 
tannin solution (5 per cent) 
or an iodine tincture (the 
finger tips and nail bods). Under the action of these substances the 
skin shrinks, the openings of the skin glands close up, and the bac- 
teria in the deopor layers of the skin and about the nails cannot pen- 
etrate to the instruments, dressing material or wounds. According 
to bacteriological tests, treating the skin of the hands with 
tanning substances produces better results than do all the other 
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methods. In some hospitals the hands are tanned somewhat differ- 
ently, i.e., without preliminary washing in hot water. In hot 
water the skin swells and the openings of the skin glands close 
up, owing to which tho disinfectants and tanning substances act 
only superficially without penotrating into its deeper layers. 
Tho hands are therefore tanned for at least five minutes with one 
of tho aforementioned solutions, most frequently with a 5 per cent 
alcoholic tannin solution either after washing for a short time in 
cold water often without brushos or even without any washing. 
Prolonged use of tanning substances spoils the skin which is 
liable to grow coarse and creased. With this method of disinfec- 
tion it therefore requires particularly thorough care. 

Hand-scrubbing with 0.5 per cent hot ammonia water is now 
very widely practised. Tho hands aro scrubbed for five minutes 
in a basin, in two changes of tho water (two 
and a half minutes in oaqji). Sterile gauze 
mops rather than brushos are used. After 
such scrubbing, the hands are dried with a 
sterile towel and are wiped with alcohol [or 
five minutes. In addition to being cheap, 
fast and simple, this method does not injure 
the skin, i.e., the latter does not grow 
coarso and does not crack or peel. 

While scrubbing the hands, and especially 
after scrubbing Ihem, care should he taken 
to avoid touching anything that is not 
sterile. 

The most thorough scrubbing of the hands and their subse- 
quent disinfection still fail to guarantee complete destruction of 
bacteria. Bacteriological tests show that an especially large num- 
ber of bacteria appears on the hands 20-30 minutes after scrub- 
bing, particularly if the hands are moist (for example, moistened 
by blood during an operation). 

Gloves . To attain absolute sterility of the hands during an oper- 
ation, sterile rubber gloves aro worn. This method has great 
advantages, hut does not obviate tho necessity of scrubbing the 
hands because a glove may accidentally tear and a drop of sweat 
(the hands in rubber gloves perspire profusely) containing a mass 
of bacteria (so-called glove juice) may come out of tho glove. 
Heavy gloves interfere with tho sense of touch, while thin gloves 
often tear— they usually last only for one operation (which is 
very expensive). At any rate, wearing gloves after preliminary 
hand-scrubbing ensures the greatest possible sterility. The gloves 
worn during operations require thorough care. Immediately after 
use they must be washed and thoroughly dried. They must not be 
used for clean operations after operations on septic cases. Before 
* putting them on they must be examined to make suite they have 
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no holes. For this purposo they are inflated to see if they do not 
let through any air. It is best to immerse the inflated gloves in a 
basin of water. When this is done, even the minutest puncturo 
is revealed # by the escape of air bubbles. Slightly torn gloves 
can bo easily mended with pieces taken from discarded gloves. 
The torn places and the patches are carefully washed in benzine 
and coated with a special rubber glue; after a little drying the 
patches aro firmly pressed down until the glue is completely dry. 
A special sot of gloves is used for operations and dressing wounds 
in septic cases. 

Rubber gloves are sterilised either by boiling in a soda solu- 
tion or in an autoclave. For sterilisation in an autoclave they are 
dusted with talc and wrapped in gauze. 

Since gloves rapidly spoil from boiling and autoclaving, their 
sterilisation with mercury bichloride has been proposed. After 
thorough washing the gloves are placed for an hour and a half 
in a mercury bichloride solution (1:1000), following which they 
are turned inside out and placed in a mercury bichloride solution 
for the same length of time again. Then tho gloves are washed 
in sterile water, dried and dusted with sterilo talc, after which 
they aro kept in a sterile sheet. 

Gloves sterilised by boiling are put on hands moistened with alco- 
hol or sterile vasolino oil. Dry gloves sterilised in an autoclave aro 
best worn on dry hands, after an inside dusting with sterile talc. 

They aro donned before the operation, a sterilo gown being 
put on first. After llie gloves have been put on they are washod 
in a mercury bichloride solution (1 :500) or in a 2 per cent chlor 
amine solution, following which they are wiped with alcohol. 

Preparation of Suturing Material. Silk. Surgeons use braided 
and twist od whito and black silk. The disadvantage of the latter 
is that it is liable to curl up and become tousled; knots which in- 
terfere with suturing appear on long threads. Braided silk is t lie 
strongest and most convenient, but expensive. Surgical silk usu- 
ally comes in small skeins; its threads are of several thicknesses 
designated by numbers beginning with No. 00 which is the thin- 
nest. Nos 2, 3, 4, and 5 are most generally used. 

Without special treatment silk is difficult to sterilise evten 
in an autoclave. Moreover, aseptic silk thus produced has a con- 
siderable shortcoming— it becomes easily infected. The microbes 
penetrating deep into llio thread find nutrition in the tissue fluid 
with which it is saturated and at tho same time remain out of 
roach of the white blood cells (phagocytes). Suppuration there- 
fore often appears about buried sutures. The best results are pro- 
duced by the use of antiseptic silk. 

There are many ways of preparing antiseptic silk, but a modi- 
fication of Kocher's method is most frequently used. By this meth- 
od silk is degreased for 12 hours in ether and 12 hours in alcohol 
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and is thon boiled in a 1:1000 mercury bichloride solution, after 
which it is wound on glass spools. The person who winds the silk 
on spools must prepare his hands as though for an operation and 
must put on sterilo rubber gloves. The spools with tho silk wound 
on them are placed in a fresh mercury bichloride solution for 
another 24 hours, after which they are transferred for storage 
to special glass jars with ground-in stoppers. Tho jars are filled 
with alcohol. The spools must be completely immersed in 
alcohol with a layer of at least 4-5 cm of alcohol over them. 


Prolonged boiling spoils silk; 
the other hand, less thorough lx 



Fjl>. J.5. .Trir with Fig li ( 

silk spool 


(he threads become weak. On 
ling will not sufficiently steri- 
lise the silk. There aro several 
methods of sterilising silk, 
including tho simple proce- 
dure of treating it with mal- 
achilo green. The silk is 
w ound on spools (no more than 
throe rows) and immersed for 
live minutes in a 1 per cent 
boiling w r ater solution of mala- 
chite green, after which it is 
transferred to a sterilo jar with 
180-190 proof alcohol to ex- 
tract the excess dye. In this 
jar the silk is kept until used. 

Tho thinnest silk (No. 00) 
is used for vascular sutures. 


Thin silk (No. 2 and No. 3) is employed for ligatures and intos- 
tinil sutures; heavier and stronger silk (No. 4) is used for 
suturing aponeuroses and tho skin. 

The length of tho thread may vary with the type of suture — 
continuous or interrupted— and the depth of the wound. For 
an interrupted suture a thread about 25 cm long is usually used. 

Other threads . Silk may be replaced with lificn or cotton thread 
and with synthetic materials (kapron, etc.). 

Metal wire (silver or aluminium bronze) may also be employed 
for suturing; it is sterilised best by boiling in physiologic saline 
solution. But wire has its shortcomings, for which reason metal 
sutures are made only in bony tissue. Bono fragments can also 
be joined by motal plates which are fastened with screws or metal 
pins. They are sterilised like instruments. Lastly, tho skin can 
be joined by Michel clips which pierco tho edges of tho incision 
with sharp hooks and, when compressed, hold them in contact. 
The clips are sterilised by boiling. 

Catgut . The shortcoming of the aforementioned materials 
when used for suturing is that they remain in the'tissues for many 
years after the wound has healed. It is therefore desirable to re- 
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place them with a material which is rosorbed after the tissues 
have grown together. Such material is catgut. It requires partic- 
ularly complex processing. Catgut is made in factories and is 
put up in tabes or sealed packages. In hospitals catgut is usually 
prepared as follows: it is coiled in small skeins and seasoned for 
eight days in a solution containing one part iodine and one part 
potassium iodine in 100 parts of water (so-called Lugol’s solu- 
tion). After eight days the solution is changed and the catgut 
is kept in the new solution until used. 

Catgut may also bo disinfected with iodine vapours; this is 
so-called dry iodised catgut which is prepared as follows: strands 
of catgut degreased in ether for 24 hours are dipped in a 1 per 
cent potassium iodine solution and are suspended from a glass 
stand or from threads in a jar with a ground-in stopper. Iodine 
crystals aro placod on the bottom of the jar (5 g fora 2-litre jar). 

To reduce evaporation of iodine, the jar is sealed with paraf- 
fin. Within 5-7 days (depending on the thickness of the strands) 
the catgut turns black and is considered ready for use. 

DhESSLNG MATE RUT S 

White gauze is a degreased, loosely woven, very soft and 
highly absorbent cotton fabric. It is an indispensable dressing 
material and is cut into pieces of \arious sizes and shapes: small 
square Flaps (10 x10 cm), larger pieces— compresses (50 X20 cm 
or 00 X20 cm) and long strips tampons (30 x5 cm or 30 xiO 
cm); it is also rolled into balls. Moreover, gauze is used for 
bandages to keep the dressing material on the wound (this w ; ll 
be discussed in detail in the part of the book entitled Desmurgy ). 

(' otton . Unprocessed cotton is not 
absorbent and is used only to protect 
wounds from impacts and pressure. 

Absorbent cotton (degreased by long 
boiling in an alkali) is capable of 
absorbing liquid and is used for 
dressing; it is not applied directly 
to wounds but is placed above the 
gauze. 

Small swabs aro used for painting 
tho skin with tincture of iodine. 

Theso aro prepared beforehand by 
winding cotton on ends of thin sticks 
10 and 15 cm long. To keep tho cotton 
in place, a small piece of it is spread 
out and pressed against the stick be- 
fore it is wound on it. 

Lignin is a woody tissue. Like Fig. 15. Drains 
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cotton it is not applied directly to wounds but is placed on top of 
gauze. It is an excellent absorbent, but d6es not tolerate boiling. 

Drains. A drain is a glass or rubber tube with several holes. 
It is used for draining pus and other fluids (blood, lymph, etc.), 
for which purposo it is inserted in tho lower part of the wound. 
The end of the drain inserted into the wound is bevelled. To make 
sure that the drain does not slip out of or fall into the wound 
when inserted in a cavity, for example the thoracic or abdominal 
cavities, it should be fastened to the dressing. For this pur- 
pose the outer end of the rubber drain is pierced with a pin (Fig. 
15). When using a rubber drain, it is necessary to count its holes 
to be sure of removing the entire drain. After removal the drain 
is washed, preferably in ammonia water, and is sterilised by 
boiling. 

Not infrequently a rubber drain tube split in half or only a 
longitudinal strip cut out of it is used to drain blood after an 
operation or pus from abscesses. Strips of rubber from rubber 
gloves may also be used for these purposes. 



SURGICAL SERVICE TO TIIE POPULATION 

In the Soviet Union surgical work is done mainly in specially 
equipped medical institutions — surgical hospitals, surgical de- 
partments of general hospitals, surgical departments of dispen- 
saries and polyclinics. But sometimes, for example, in cases of 
injuries, fractures, hemorrhages, etc., it is necessary to adminis- 
ter first aid at the plate of the accident or nearby. First aid is 
extremely important, but it cannot always ho administered by 
a physician, lor which reason the entire intermediate medical 
personnel must be taught the basic rules of administering first 
aid. It is also desirable to make as many laymen as possible 
familiar with the elementary rules of administering first aid. 

In addition to first aid administered at the place of accident 
it is sometimes also necessary to administer emergency aid . Emer- 
gency aid is administered to patients brought to medical institu- 
tions at a time when the medical personnel have already finished 
their regular work and have gone home, and when only the phy- 
sicians, nurses and orderlies on duty are in. Administration of 
urgent aid is also very important, and all surgical institutions 
must therefore always have in readiness everything required for 
administering it. It is very important that the population should 
be able quickly to deliver to a medical institution any patient 
in need of such aid. This requires a special organisation with 
transport facilities at its disposal. 

Many surgical patients do not need hospital treatment. In 
cases of minor injuries and mild inflammatory processes, as well 
as after discharge from hospitals, the necessary treatment may 
be given in dispensaries or polyclinics where the patients report 
for particular procedures and then go home. Patients coming 
for consultation to dispensaries and polyclinics for the first time 
are also given their initial medical examination. This form of 
aid is known as # out-patient or polyclinical aid . 

The most complicated and thoroughgoing surgical operations ^ 
can be performed only in specially equipped and properly adapted # 
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medical institutions in which patients are placed for a rather 
long time. Administration of surgical aid 'under these conditions 
is referred to as hospital surgical aid. 

Preparation of the patient for an operation, assistance to the 
surgeon during the operation and organisation of postoperative 
care of the patient require concerted work of the surgeon and 
all the other personnel of the medical institution. All the phy- 
sicians, nurses and orderlies of a surgical department must ho 
well trained, have enough experience and observe strict surgical 
discipline. 



OPERATING ROOM 


Operating rooms must be designed so that the danger of in- 
fecting surgical wounds during operations may be reduced to 
the minimum. 

For this purpose Ihe following rules must be observed: 

1. Operating rooms must be as far away as possible from all 
sources of infection (away from toilets and bathrooms, entrances 
and exits, etc.). 

2. They must have facilities for quick, easy and complete ven- 
tilation, as well as for cleaning the walls, ceiling and floor. 

H. They must be well ventilated and heated. 

4. They must be provided with good natural and artificial 
lighting. 

It is very desirable that surgical departments should have at 
least two operating rooms— one for clean (aseptic) operations 
and the other for septic cases. If, for some reason or other, both 
types of operations have to be performed in the same operating 
room, special caution should be exercised to prevent infectious 
material from spreading through the operating room and from 
remaining on the equipment and instruments, otherwise infec- 
tion may be carried into clean wounds during subsequent opera- 
tions. Dressing material and linens soiled with pus must therefore 
never be left lying about; they must he placed in basins or buckets 
which are easily disinfected with carbolic acid or lysol solution. 

Care must be taken to prevent pus from running on to the oper- 
ating tables, pillows and the floor. For operations during which 
a discharge of large amounts of pus is unavoidable (for example, 
in purulent pleurisy) it is necessary to cover the table w T ith an 
oilcloth, prepare a basin for the pus, provide a gutter, etc. If 
the operating table, bolsters or oilcloth are soiled with pus, they 
must be thoroughly scrubbed with lysol or carbolic acid imme- 
diately after the operation. But, if pus happens to run down 
to the floor, it must be collected before it is carried all over the 
operating room,* and the floor must be disinfected. The instru- 
ments used for work on infected tissues must immediately be 
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placed in a carbolic acid solution and then scrubbed in it, the 
hands wearing rubber gloves. Instruments must not be scrubbed 
with brushes in a sink, so as not to spread the infection. They 
must be boiled for fifteen minutes before being stored and may be 
used for another operation only after a repeated sterilisation. 

To avoid bringing dirt 
inlo the operating room on 
their shoes, the personnel 
must put on special canvas 
stockings before entering it. 

Lighting . Artificial light - 
ing of the operating room 
plays a very important role. 
Bright lighting of the whole 
room is not necessary. Tlio 
light must be concentrat- 
ed on the operative field, 
must be diflused and must 
produce no shadows. The 
most convenient lighting for 
operating rooms is providcp 
by modernshadow loss lamps 
from which the refracted 
and reilected rays of light 
fall, crossing each other, 
on the operative held, 
which pre\cnts the hands 
of the surgeon and his as- 
sistant from throwing shad- 
ows on the operative field. 
This is very important in 
cavitary operations, especially in very deep ones. If no such lamps 
are available, special reflectors are used. If there is no electric light- 
ing, spirit or kerosene lamps servo the purpose, although they 
make work considerably more difficult. It should be noted that any 
operating room, even with most perfect electric lighting, must al- 
ways have in reserve electric lamps with a battery and, if the worst 
comes to the worst, kerosene lamps, in good order y and matches. 
Failure to observe this rule may got the surgeon into difficulties. 

Heating. The temperature in the operating room must be even, 
not below 20-22 °G for cavitary operations and 18-20 °G tor all 
other operations. To control the temperature, the operating room 
must have a thermometer. An overheated operating room makes 
for profuse sweating of the personnel’s hands, which does not 
favour asepsis. 

Ventilation . Large medical establishments ndw have special 
devices which ensure not only fresh air but also a certain (desir- 
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able) temperature and humidity (air conditioning). It is not 
always possible to provide operating rooms with air conditioning 
facilities, but it is always necessary to have good ventilation in 
them. Winck)ws of an operating room should not be opened be- 
cause of the danger of admitting pyogenic bacteria together with 
the dust from the street. 

The walls , ceiling and floor must wash easily. The walls and 
ceiling must be absolutely smooth and must have no cornices 
or other projections and recesses. The corners in the operating 
room must be rounded. It is best to tile the walls or coat them 
with oil paint. The walls should preferably be painted light col- 
ours. Greenish, bluish, grey or blue are considered the most 
appropriate colours (if not for the whole operating room, then 
at least for the dado). The floor of the operating room must be 



Fig 17. Operating table 

smooth and impermeable to water, and must have a water drain. 
Linoleum covering is undesirable, but in any case the floor should 
be easy to wash. It should be made with a slant either toward 
the operating table or to one of the walls with the drain in the 
lowest place. The floor must be kept absolutely clean. 

Tho operating room furniture must consist only of things nec- 
essary for routine work. Tho special equipment (motors, auxil- 
iaries for the table, etc.) should be kept in the same room as the 
instruments and brought into the operating room, if needed, only 
before operations. 

The sinks for hand-scrubbing should be installed in the scrub- 
up room. 

Operating tables . The operating table is one of the most im- 
portant parts of the equipment. There are many different models 
of operating tables, owing to tho necessity of imparting the most 
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diverse positions to the patients during operations. The moro 
changes in the patient’s position the tabfe allows, the more con- 
venient it is. Such a table enables the surgeon to perform oper- 
ations in positions which aro the most convenient ft>f both sur- 
geon and patient. 

Wooden white-enamel painted tables are the simplest, but 
are convenient for operating on patients only in a supine posi- 



ng 18 Modem operating table 


lion. To impart other positions to the patient on such tables, 
bolsters or props arc used. Such bolsters 40-00 cm long and 40- 
GO cm in circumference are placed, whenever necessary, under 
the patient’s shoulders, small of the back and neck. 

The operating table shown in Fig. 17 is somewhat moro com- 
plex; it allows for raising the patient’s head or entire trunk, for 
which purpose either the foot or head of the table are raised and 
fastened in a new position. With the aid of special leg supports 
* it is possible to impart to the pationt positions required for oper- 
ations on the perineum or the lower extremities. 
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The Lable shown in Fig. 18 is of a much more complicated de- 
sign. The table can be raised by pressing on the pedal at the bot- 
tom of it. It can be tilted laterally by turning the side wheel. 

By manipulating the lever it is possible to change the posi- 
tion of the whole table. If there is a patient on the table, this must 
be done very carefully, holding the top of the table, otherwise 
the foot or head of the table will overweigh and the patient may 
fall off. After attaining the desired till, the lever is lowered to 
fix the table in tbe new position. 

The head of the table may be raised or lowered alone without 
tilting the rest of the table. The leg supports may be adjusted 
separately and fixed in any position by means of screws located 
under them. 

Tbe head of the table may also be raised or lowered and fastened 
with a handle located under the table. A special handle serves 
to adjust I be support for tbe pa- 
tient’s bead. Lastly, there is an 
arch over the bead; this arcli is also 
adjusted by means of screws. 

Tbe table has several other fix- 
tures which make it possible to 
elevate different parts of tbe pa- 
tient’s body. 

Patient's position on the operat- 
ing table . For an operation tbe 
patient is usually placed in a dorsal 
position. If tbe operation is per- 
formed on a lable shown in Fig. 17, 
a small flat cushion is put under 
tbe patient’s head, while his legs 
are strapped to ihc table above tbe 
knees. If tbe operating room is equipped with a table like 
tbe one shown in Fig. 18, Ihe patient’s bead rests on a special 
support, his legs and arms also fastened to tbe table. To pre- 
vent infection from gelling into the operative field, should 
the patient cough or sneeze, and to prevent him from seeing 
the wound, if the operation is performed under local anesthesia, 
a special wire arch covered with a sterile sheet is placed at the 
head of the table (Fig. 19). 

The dorsal position permits of a number of modifications. Thus, 
for operations on tbe upper part of the abdomen the upper half 
of the body may be raised so as to put the patient in a semi-re- 
cumbent position. If the head support is placed lower and the 
head is thereby thrown back, tho position will be convenient for 
some operations ou the neck, face and head. Throwing the head 
back still more* facilitates operations oil the respiratory tract, 
nasopharynx, oral cavity, etc. 




Some operations on tho upper part o f the abdomen require 
a curve in the lumbar region, which is'attained either by im- 
parting a double incline to the table or by placing a bolster un- 
der the patient’s small of the back. For operations on' tho lower 
part of the abdomen, especially the minor pelvis, tho tablo is 
tilted head downward (Trendelenburg’s position, Fig. 20). To 
secure the patient on the table, his legs are flexed in tbo 
knees and his shanks are fastened to Ihe table with towels or 
sheets. 



For operations on the spine, in the region of the buttocks, 
the posterior surface of the thighs and the occiput the patient 
is placed in a prone position. On modern tables the patient’s 
head rests on an oval support and anesthesia is administered 
through a hole in this support. 

For most operations on the kidneys tho patient is turned on 
his side. To ensure stability, the leg on which the patient is lying 
is flexed in the hip and knee joints, while the other leg is extended. 
To curve the spine and bring the lumbar region forward, holsters 
or cushions are placed under the small of the back or the tablo 
is given a double incline. For operations on the thorax tho pa- 
tient is put in a lateral position with the upper part of his body 
raised. 

The many operations performed on the perineum and in the 
anal region necessitate imparting to the patient a position which 
facilitates access to the perineum. The patient is placed supine- 
ly on the edge of the table, his legs flexed in the hip and knee 
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joints and held by two assistants or fastened to special supports 
(Fig. 21). The surgeon operates while sitting. 

The following position is not infrequently used: one of the 
patient’s legs is lowered and the other is extended* during am- 
putations one of the assistants holds the patient’s leg. 

The operating room must have an additional table serving 
to support the patient’s arm, if the operation is performed on 
the arm, the scrub nurse’s table for the insturments and dressing 
material, and a small portable and adjustable table (Fig. 22) 
which is usually placed within easy reach of the surgeon, its 
top sometimes extending o\er the patient. The instruments al- 
ready used 1) y the surgeon are placed on this table. 

The drums with sterile linens and dressing material are usually 
placed on special standards which make* it possible to open the 
drums by pressing a fool pedal (Fig. 23). The operating room 
must additionally have a small table with instruments, a table 
with everything necessary for anesthesia (syringe, camphor, 
caffeine, lobeline, etc.), several stools adjust able in height, enam- 
el basins or refuse pails, and standards with sterile basins for 
washing the hands (Fig. 21). All the items of the equipment 
in the operating room must wash easily. 

Arrangement of the tables in the operating room and the posi- 
tions of the surgeon and his assistants . A convenient arrangement 
of the tables, proper position of the operating table with respect 
to the lighting and appropriate placement of the assistants facil 
it ale the operation. The head end of the l a hie should be turned 
so that the operative field is well lighted. Usually the surgeon 
stands closer to the site of the operal ion, i.e., on the right side of 
t lie patient, facing the patient’s head, for operations on the right- 
side of the body (appendectomy, operations on the liver, right 
breast, right leg or arm), and on the left side of the patient for 
operations on the left half of the body (left arm or leg, left breast, 
etc.). For operations on the abdominal cavity above the navel 
the surgeon usually stands on the patient’s right side, and for 
operations below the navel (gynecological)-- to the left of the 
patient. It is best to have the source of light to the right and 
somewhat to the hack of the surgeon. For operations on the low- 
er part of the abdomen it is therefore more convenient for the 
patient to lie head to the light and for operations on the upper 
part of the abdomen — legs to the light; for operations on the 
hack (spine) and in the lumbar region (kidneys) the table is 
placed parallel to the window. 

The positions of the operating team are shown in Fig. 25. 
The scrub nurse’s table is placed on the side opposite the sur- 
geon. The instrument table from which the surgeon can take 
the dressing material or instruments himself is extended over 
the patient. The scrub nurse stands at her table and hands the 
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necessary instruments to the surgeon or prepares them beforehand 
and places them on the additional table. This enables the nurse 
to watch the progress of the operation. 

If there if* only one assistant, he usually stands opposite the 
surgeon. For operations on the perineum, vagina, skull, etc., 
the surgeon stands or sits at the end of the operating table, the 
scrub nurse’s table is at a right angle to the operating table, the 
scrub nurse stands to the side of the table, and the assistants on 
both sides of the surgeon. 



l<ig. 2 ~) % Oj eratiou with one assistant; position of the operating team 


Cleaning the operating room. The scrub nurse must know how 
to clean and put in order the operating room because the cleaning 
is done under her supervision. All the equipment in the operating 
room is thoroughly scrubbed with soap and soft brushes. The 
walls are washed best with hot water. The floor is scrubbed with 
soap and plenty of water. After the end of the scrubbing the fur- 
niture, walls and floor are wiped with clean rags. The window- 
panes and window sashes are cleaned with a moist rag. The 
more thoroughly the operating room is cleaned, the less danger 
there is that infection may be carried into the wound from the 
air. 
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The operating room should be thoroughly cleaned as often 
as possible, at least once in 5-7 days. On cleaning days either 
no operations should be performed or they should b$ finished 
earlier so that enough time may be left for the cleaning. The 
operating room must not be cleaned directly before an opera- 
tion. 

Dry floor sweeping and dusting with a dry rag in operating 
rooms and surgical departments in general are strictly pro- 
hibited. 



INSTRUMENTS 

Instruments and surgical apparatus are the most expensive 
and at t lie same time most easily spoiled equipment of a surgical 
department. Thorough care of the instruments is particularly 
important not only because it helps to preserve them, hut also 
because work with had instruments considerably complicates oper- 
ations and may lead to grave, even fatal consequences for the 
patient (for example, to bleeding, if a faulty hemostatic clamp 
slips off, or spilling of the gastrointestinal contents into the abdom- 
inal cavity, if a defective intestinal clamp gives away). 

Thorough care of the instruments and equipment, as well as 
their maintenance in good order, are the most important duty 
of the scrub nurse. 

The instruments may be divided into the following groups: 

a) instruments for operating on soft tissues; 

b) instruments for operating in the abdominal cavity— on 
the stomach and intestines, biliary tract, etc.; 

c) instruments for operating on the bones of the skull, spine 
and extremities; 

d) instruments for operating on the thoracic organs— the heart 
and lungs; 

e) instruments for operating on the urinary tract— kidneys* 
urinary bladder and urethra; 

f) instruments for operating on the rectum. 

We are omitting the instruments for ophthalmological, gyne- 
cological and otolaryngolocial operations since these are described 
in special manuals. 

INSTRUMENTS FOR OPERATING ON SOFT TISSUES 

1. Cutting instruments . These include scalpels of all types 
and sizes— bellied, pointed and bulbous-end (Fig. 26). They are 
the main cutting instruments. It is extraordinarily important for 
the surgeon to have sharp scalpels. Scalpels become blunt not 
so much from work as from careless handling, for example, when 
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they are kept together with other instruments, their blades not 
covered with cotton, or when they are carelessly thrown about. 
Scalpels become very blunt during boiling, but for purposes of 
asepsis this cannot be avoided. To preserve scalpel blades, they 
are covered with cotton. 

It is very important to choose suitable and sufficiently sharp 
scalpels before the operation. They must be tested on the fine 



Fig 20 Bellied, Fig. 27. 
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Fig. 28. Surgical pronged 
retractors — sharp 
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hair of the forearm to see whether I hey shave the hair or glide 
over it. A pointed scalpel mast have a parlicularly sharp point, 
a bellied scalpel— a sharp middle of the belly. The surgical 'per- 
sonnel must not only take care of the scalpels hut must also sharp- 
en them. It is very easy to learn to sharpen scalpels; beginners 
should use old and less valuable instruments. Sharpening requires 
a soft whetstone and hone; the whetstone should he moistened 
with water and the hone coated with vaseline oil. 

The cutting instruments also include knives for tenotomy 
and amputation knives (Fig. 27): one-sided— for thighs and upper 
arms and two-sided— for the shanks and forearms. 

2. A large number of different retractors— one-, two- and three- 
pronged, sharp and blunt (Figs 28 and 29), deep-tissue retractors 
(Fig, 30), etc. Sharp retractors are used wherever the tissues are 

dense and there is no danger of injuring the vessels or tissues, 
for example, for drawing the skin apart. Blunt and, more frequent- 
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ly, deep-tissue retractors are used in separating deeper tissues, 
especially near large Vessels. 

3. Dissecting (Fig. 31) and dressing forceps (Fig. 32). For 
operating an delicate tissues, especially for grasping Mood ves- 
sels, intestinal loops, etc., dissecting forceps is used; grasping 
denser tissues, especially for holding skin edges during suturing, 
requires dressing forceps. Dressing forceps differs from dissecting 
forceps in that it has fine teeth at the end of (he jaws. The scrub 
nurse must have separate dressing forceps to hand silk to the sur- 
geon. 

4. Hemostatic forceps with wide blunt ends (Pean's forceps, 
Fig. 33) and with narrow ends supplied with fine teeth (K ocher' s 
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forceps, Fig. 34). K ocher’s forceps is more convenient for grasp- 
ing the vessels in dense tissues (skin) because it does not slip 
off so easily; wherever the tissues are soft and delicate (for exam- 
ple, in venous plexuses) it is best to use Fean’s forceps because 
it is less traumatising. 

There arc also other types of hemostatic forceps, for example, 
with long and blunt ends (Fig. 35), and stronger forceps for grasp- 
ing large sections of tissues together with vessels for the subse- 
quent mass ligation of vessels together with tissues. 

5. Scissors (Fig. 36) are used for dividing deep tissues (aponeu- 
roses, fascia, muscles, etc.). Straight pointed scissors with a but- 
ton (/;) as well as scissors with curved blades (Cooper's scissors 
Fig. 36, a) are the most convenient. They are also used for enu* 
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cleating tumours. It is very important that Cooper’s scissors 
should open and close easily and cut well with their ends. Lastly, 
scissors are used for cutting bandages. 

6. Bulbous-end probes and directors (Fig. 37) are ps6d for ex- 
ploring the depth and course of fistulas. 

7. Needles (Fig. 38). There are needles of different sizes. Sur- 
gical needles ha\e an automatic eye (Fig. 39) to be threaded more 
quickly and easily. 
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Needles are also distinguished by their curves. Deep work 
requires greatly curved needles, whereas for suturing more super- 
ficial tissues, especially the skin, needles with lesser curves may 
be used. Large needles are convenient for preliminary suturing 
of the skin to avoid hemorrhage during operations on the skull. 
Lastly, needles have different cross-sections. Three-sided needles 
are most frequently used. They have cutting edges and therefore 
easily pierce even dense tissues (aponeuroses, tendons and the 
skin). Their essential shortcoming is that they can injure the ves- 
sels, for which reason round needles, which will be discussed below, 
are employed for suturing internal parenchymatous organs and 
the intestines. Some surgeons use no needle holders, but hold the 
needles in their hands, in which case longer needles, straight or 
with curved ends, are more convenient. 

Mention must also be made of different needles with handles. 
The simplest of these is Deschamps ' needle (Fig. 40). It is used 
for tying off vessels alone or together with tissues. Absence of an 
automatic eye is its shortcoming. Deschamps’ needle has to be 
ithreaded before it is handed to the surgeon. 
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The needles are distinguished as right- or left-hand needles 
according to their curves. 

8. Needle holders. There are different types of needle holders 
(Fig. 41) distinguished mainly by the lock. The needle is grasped 
with the needle holder held in the right hand. To release the needle 
it is necessary to compress the needle holder, in which case the 
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teeth of the lock are disengaged and the needle holder releases the 
needle. The shortcoming of this needle holder is that its teeth 
wear off very quickly and the lock goes out of order. 

The gynecological needle holder shown in Fig. 42 is convenient 
for deep suturing. It opens and closes like the hemostatic forceps, 
because it has a similar lock. 

9. To fasten towels to the wound margins towel clips (Fig. 43) 
are used. 

INSTRUMENTS FOR LAPAROTOMIES 

These instruments are intended for operations in the abdom- 
inal cavity. 

1. In addition to the instruments enumerated in the preceding 
paragraphs, such operations also require abdominal retractors . 
Simple double-ended retractors (Fig. 44) are the most convenient. 

Self-retaining refractors (Fig. 45) arc also employed. 



Fig. 4G. Intestinal forceps Fig. 47. 

Payr’s damp 


2. Before incising the stomach or intestines special clamps 
or forceps are applied to them to prevent their contents from 
running out. These clamps and forceps are divided into two large 
groups. The first group includes the clamps and forceps which do 
not injure the intestinal wall (Fig. 46) and are applied somewhat 
away from the incision; the other group of gastrointestinal clamps 
and forceps differs from those of the first group in that in grasping 
the stomach and intestines they crush them (Fig. 47). Naturally, 
such clamps and forceps may be applied only to the parts to be 
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removed or the boundary between the diseased and healthy tissue. 
Gastric clamps are larger and more massive than intestinal clamps. 

3. To drain the exudate (ascites), trocars (Fig. 48), straight 
and curved, are used. r * 

4. Since every operation on the gastrointestinal tract requires 
ligating or suturing intestinal or gastric walls, needles play a 
particularly important role. Usually, round, straight and curved 



Fig. 48. Fig. 49. Raspatories Fig. 50. 

Tiocar Elevator 


needles are employed. They are preferable because the sutures 
made by them do not cut the tissues, and they are less injurious 
to the intestinal wall and its vessels. Fine interrupted or contin- 
uous sutures (silk linen or catgut) are usually made. 

5. In operations on the liver and biliary tract speculums are 
used for holding the liver, probes— for exploring the bile ducts, etc. 

INSTRUMENTS FOR BONE OPERATIONS 

1. To separate and remove the periosteum from the bone dif- 
ferently-shaped raspatories (Fig. 49) are used. 

2. Elevators (Fig. 50) are used parlly for removing the perios- 
teum, but mainly for elevating and fixing the bones. They are 
made with curves, depending on their purpose. 

3. Bone chisels . The chisels may be straight (Fig. 51) of differ- 
ent length, width and thickness (large, small, intermediate, etc.), 
depending on the purpose for which they are used. A tapering 
chisel used for cutting bone is called an osteotome (Fig. 51). A 
chisel may be grooved in which case it is called a gouge (Fig. 52). 

4. Mainly metal, but sometimes also wooden, mallets (Fig. 
53) are employed. 
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5. For scraping bone cavities strong sharp bone curets of dif- 
ferent sizes and shapes with handles (Fig. 54) are employed. 

6. To saw bones various saws are used. Blades of different width 
may be insested in a special frame (bow-type saws, Fig. 55); in 
a well-constructed frame the blades may be fastened at any angle 
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Fig. 51. Chisel (top) and osteotome 
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to the frame. Hand-type saws (Fig. 56) are of a simpler construc- 
tion. 

A wire saw is not infrequently employed (Fig. 57). The wire 
is placed around the bone, the handles are attached and the 
bone is sawed by drawing the saw to and fro. These saws are 
weak and often break, for which reason a few of them are al- 
ways kept in reserve. 

7. For grasping bone sequestrum forceps (Fig. 58) and various 
bone-holding forceps are used. 

8. For cutting. off small bones and for nipping off sharp ends 
of largo bones various types of bone-cutting forceps are employed. 
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These include Liston’s forceps (Fig. 59) of different sizes and 
with various curves. Luer’s bone-cutting forceps is (Fig. 60) 
also a very important instrument. It is also made in different 
sizes and with different curves. With the aid of this* forceps large 
pieces of cranial bones can be removed by nipping off* their edges. 



Fig. 55. Bow-type bone saw 



Fig. 56. Hand type born* ^aw 



tig. 37. Wire bone saw 


Lastly, Dahlgren’s forceps (Fig. 61) is used for cutting the cra- 
nial bones. This forceps is a very necessary instrument because 
it -makes it possible to cut considerable sections of the cranial 
bones without particular difficulty. 

9. To unite bones with wire it is often necessary to make holes 
in them. This is done with the aid of different instruments, the 
perforator (Fig. 62) being the simplest. Turning*thc handle of this 
instrument drives it into the bone. As soon as it pierces the bone, 
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wire is put through the hole near its tip and is threaded through 
the bone as the perforator is being withdrawn. A drill (Fig. 63) 
is a more complex instrument. It is rotated when its middle part 
(sleeve) is rapidly moved along its long axis. 

10. Bone fragments are sometimes united by pins of different 
length and diameter, and most frequently by plates of various 
sizes and shapes. 

11. For operations on the skull (trephining) it is necessary to 
make an opening in the cranial bone. This is done with the aid 
of burrs with bone-drilling braces (Fig. 64), by turning the disk 
of the instrument. Improved modern burrs are driven by an elec- 
tric motor. 

12. In tracheotomies tracheotomy tubes (Fig. 65) and tracheal 
dilators (Fig. 66) are used. 



Fig. 65. Tracheotomy tubes Fig. 66. Dilator for Fig. 67. 

the trachea Rib raspatory 


INSTRUMENTS FOR OPERATIONS ON THE LUNGS, 
ESOPHAGUS AND HEART 

1. To remove the periosteum from the ribs, a rib raspatory 
(Fig. 67) is employed in addition to the usual raspatories. 

2. To cut ribs, rib-cutting shears of different types — from 
the simplest (Fig. 68) to the most complex-— are used. 

3. Self-retaining rib retractors (Fig. 69) serve to hold open 
the wounds in the thoracic wall. 

4. To hold the lungs, lung clamps are employed. To suture 
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bronchi and ligate its vessels, complex automatic sewing appa- 
ratus using metal (tantalum wire) clips have been devised. 

5. For intracardiac operations many special instruments 
(valvulotomes, forceps, etc.) are used, depending on the nature 
of the operation. 



Fig. 68. Fig. 69. Rib retractor 

Rib-cutting 
shears 


INSTRUMENTS FOR OPERATING ON THE l RINARY TRACT 

These instruments are \cry diverse and complex. 

1. To begin with, they include various kinds of retractors 
employed for operations on the kidneys and the urinary bladder. 



Fig. 70. Metal catheter Fig. 71. Rubber catheter 


2. Special pedicle clamps are used for grasping and holding 
the renal pedicle. 

3. Various dilators and bougies are employed for dilating the 
urethra; urethrotomes are used for dividing urethral strictures. 

4. Catheters— figid, metal (Fig. 70), semi-soft silk and soft 
rubber (Fig. 71)— are used for draining the urine. 
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Fig. 72. Cystoscope 


5. Cystoscopes are employed for examining the urinary bladder. 
Catheterisation cystoscopes (Fig. 72) are used for introducing 
catheters into the ureters (Fig. 73). 


INSTRUMENTS FOR RECTAL .OPERATIONS 

1. These include different spcculums which make it possible 
to operate on the rectum after its dilation (Fig. 74). 

2. To grasp hemorrhoids Luer's hemorrhoid forceps (Fig. 75), 
etc., are used. 

3. To examine the rectum, a rectoscope is employed. 

Of the other instruments mention must also bo made of spatulas 
and pans for pus (Fig. 70). 


CVRE OF INSTRUMENTS 


After operations or dressings the instruments should be 
thoroughly scrubbed with a brush and soap in a basin or under 
a tap, while demountable instruments (scissors, Pean’s and 




Fig. 74. Rectal speculums 


K ocher’s forceps, etc.) should first be taken apart. After scrub- 
bing, the instruments should be boiled, carefully dried and the 
locks lubricated with vaseline oil. 



In assembling scissors, forceps, etc., care should be taken 
not to join the wrong halves, or they may become unfit for use. 
As a rule, each instrument has its number marked on the inside. 
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DUTIES OF THE SCRUB NURSE 


If there are several scrub nurses, the duties among them should 
he distributed so that one of them (the head nurse) should be re- 
sponsible for the general organisation of the surgical work, the 
work records and supervision of the other workers of the surgical 
department, while the other scrub nurses should be in charge 
of sterilisation, linens and instruments, should prepare the 
suture material (silk, catgut, etc.), and see to it that there is 
enough sterile dressing material, linens and necessary drugs. 
Such assignment of duties to the nurses, making each one respon- 
sible for a certain part of the work, is quite expedient. Scrub 
nurses hand the instruments to the surgeon and see to it that 
everything is ready for the operation in which they take part. 
Less important work— preparation of basins, bringing drums 
with linens and dressing material into the operating room, boil- 
ing the brushes for hand-scrubbing, etc., may be assigned to ex- 
perienced orderlies, but under the constant control of a scrub 
nurse. The suture material is prepared and the instruments are 
boiled under supervision of a scrub nurse. 

Thus, scrub nurses are in charge of the rooms of the surgical 
department and all of its property and equipment; they see to 
it that the equipment is kept in good order and is replenished and 
replaced in good lime; they are also responsible for the hygienic 
conditions of the rooms and provide all that is necessary for 
operations. 

The scrub nurse must prepare before the operation everything 
that is required for the surgical work: iodine, alcohol, a mercury 
bichloride solut ion and a hot physiologic saline solution; she must 
also see to it that all the apparatus arc in good order. 

To avoid any misunderstanding, it is desirable that a list of 
instruments necessary for the most typical operations should 
be made and given to the surgeon for approval. Such a list is 
placed in the instrument cabinet and is used for selecting instru- 
ments in the evening preceding the operation. This guarantees 
that nothing will be omitted. For atypical operations the sur- 
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geon should be consulted, as to the instruments he will need, be- 
forehand. 

Thus, the scrub nurse must make sure in the evening what 
operations ^ould be performed the following day and in what 
order. The list of operations is usually tacked on a special board 
near the operating room. 

The duties of the scrub nurse include assistance during opera- 
tions. This assistance is very essential for a calm and uneventful 
course of the operation, as well as for its outcome. Particularly 
important is careful observance of the rules of asepsis, for which 
purpose the scrub nurse must closely 
watch all members of the operating team 
and all persons present at the operation 
(students, interns, physicians from other 
departments, etc.). If the operating sur- 
geon fails to notice some violation of the 
rules of asepsis made by himself or his 
assistant, the scrub nurse should call 
his attention to it. 

To begin with, the nurse must strictly 
observe the rules of asepsis and carefully 
avoid any contact with pus (pus-collect- 
ing trays, soiled bandages, etc.). On 
the day of the operation she must not 
do any dressing; on the day preceding 
operations she must wear gloves when 
dressing wounds. If the scrub nurse has 
soiled her hands with pus or has been in 
contact with contagious patients (erysip- 
elas, scarlet fe\er, etc.), or if she har- 
bours some purulent infection herself, 
she must warn the surgeon about it. 

Of course, the scrub nurse must strictly 
observe the rules of personal hygiene. 

In preparing for an operation she must 
cut her fingernails short, put on a clean 
gown and thoroughly cover her head 
with a kerchief. During the operation the scrub nurse must w r ear 
rubber gloves and a gauze mask (Fig. 77). 

Usually, the surgeon should have at least two assistants for 
all major operations. 

The duties of one of them consist in direct assistance to the 
surgeon— encircling the operative field with sterile linen (Fig. 
78), wiping off the blood, clamping the bleeding vessels, holding 
the retractors w^th which the edges of the wound are separated, 
removing the hemostats after ligation of the vessels, maintaining 
approximation of the skin edges while the surgeon ties the suture, 
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etc. He must also see to it that no instruments or tampons are 
left in the wound. The duties of this assistant are not infrequently 
carried out by a scrub nurse who must have enough experience, 
must know the course of the operation, etc.; but strict observance 
of (he rules of asepsis, well-scrubbed hands and the ability to keep 



Fig. 7tS. Draping l he operative held 


them sterile throughout the operation are the most important 
thing just the same. 

The main duty of the scrub nurse during the operation is hand- 
ing the instruments to the surgeon. Since the scrub nurse must 
separate and assort the instruments, she must 


0L be ready for operations 15-20 minutes ahead 
of the surgeon. 

Before handing an instrument to the sur- 
geon the nurse must make sure that it is in 
good order, otherwise a defective hemostatic 
forceps, for example, may slip off a vessel, 
upset the whole course of the operation, and 
jeopardise the patient ’s life. 

The instruments arc handed to the surgeon 
in two ways: the nurse either puts the neces- 
sary instrument directly into the surgeon’s 
hand or she places within his reach the in- 
struments which he may ueed at the moment. 
The first method requires good contact with 
the surgeon and familiarity with his working 
habits. Mistakes may occur, i. e., the nurse 
may hand the surgeon the wrong instrument . 
Therefore, the second method, when the nurse 
. sorts the instruments and places them within 

lg forceps SSmg the operator’s reach, is more convenient, es- 

pecially during the initial period of the nurse’s 
joint work with the surgeon. In this case it is best to place in 
the very beginning of the operation an additional table with a 
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scalpel, forceps, liemostats, gauze towels and balls within easy 
reach of the surgeon’s right hand. 

The suture material can also be prepared beforehand and placed 
on the tabl«. Of course, this method does not exclude handing 
some instrument directly to the surgeon upon his request. At any 
rate, whether the first or second method is used, the surgeon must 
immediately get all he needs. The surgeon must never be allowed 
to waste his time. Only good and fast teamwork may considerably 
reduce the operating time, which is very important. 

When handing an instrument directly to the surgeon, the scrub 
nurse must be careful not to injure his hand. For example, a scal- 




Fig. 80. 1 landing a scalpel Fig. M. Handing a ior- 

to the surgeon ceps to the surgeon 

pel is handed to the operator handle forward, the sharp edge of the 
blade downward and the blade covered with the nurse’s hand (Fig. 
80). The other instruments— forceps (Fig. 81), scissors (Fig. 82), 
liemostats, etc., are also handed to the surgeon handle forward. 

If an instrument has touched some unstenle object, while being 
handed to the surgeon, it 
is necessary immediately to 
inform him about it, lay 
the instrument aside and 
order one of the nurses in 
the operating room to boil 
it, or replace it with anoth- 
er instrument. Blood-spat- 
tered instruments should 
be washed ina soda solution 
before the operator uses 
them again. If instruments Fi &- 82 ‘ Ha,,ding a sc,hSOrs t0 lhe &urgcon 
become infected during the 

operation, for example, an intestinal operation, they must be 
put away (in a tray or basin). 

Handing sutwre and ligature material to the surgeon requires 
considerable skill. The sutures and ligatures are left in the tis- 
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sues and their slightest contamination may infect the wound. 
The nurse must therefore never touch these materials with her 
hands. 

To hand the suture material to the surgeon, the* scrub nurse 
must set apart two dissecting forceps and a scissors. Tile silk and 
linen thread may be left in the pan in which it was boiled for the 
operation. The suture material is taken out without touching 
the edges and walls of the pan. 

The end of the silk thread is grasped with a forceps, is pulled, 

unwinding the spool, until the neces- 
sary length has been unwound, and 
the thread is cut (Fig. 83). If the spool 
does not unwind and is lifted by the 
thread, it must be held in place with 
the scissors. The thread must not be 
cut too close to the spool, or it will 
be difficult to find its free end. 

The spool with silk or catgut may 
be placed on a sterile towel with the 


Fig. 83. Cutting off Fig. 84. Threading a needle grasped 

a ligature by a needle holder 


aid of a dressing forceps and then the requisite length of 
thread may be cut off. Before using catgut the entire skein is 
unwound. Silk thread or catgut strands are used in surgery for 
ligatures and sutures. In the former case it is handed to the sur- 
geon with a forceps in lengths of 15-20 cm, according to request; 
in the latter they must be handed already threaded through the 
eye of a needle held in a needle holder. Threading the needle 
and handing it to the surgeon is an essential part of thescrub nurse’s 
duties. The scrub nurse must learn to thread needles properly 
and quickly so that the surgeon may not have to wait. Needles 
with ordinary eyes are now very rarely used; they have been re- 
placed with needles having automatic eyes (see Fig. 39). To 
thread a needle (Fig. 84) it is enough to place (he thread on the 
lock and pull it. 
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In handing the needle holder with the needle and thread to the 
surgeon the nurse must see to it that the thread does not touch 
anything unslerile and that the surgeon does not prick himself 
or the nurse jvith the needle. The needle holder should be handed 
to the surgeon as shown in Fig. 85. The dressing material and 
tampons should he folded before they are handed to the surgeon 
so that they may not hang over and come in contact with any- 
thing unsterile. The instruments should 
lie counted before and after the operation. 

Each gauze towel should have a piece of 
tape fastened to it. It should be noted 
that even these measures do not serve as 
a guarantee against leaving tampons or 
instruments in the wounds, for which 
reason they must be very carefully 
watched during the operation. No small 
pieces of gauze or small instruments 
(forceps, hemostats), not needed at the 
given moment, should be allowed near 
1 lie wound, especially during cavitary (abdominal, thoracic) 
operations; the large gauze compresses inserted in the cavity 
should be clamped to the drapes. 

In cases in which the surgeon docs not have a third assistant 
he may, at some time during the operation, need the assistance 
of the scrub nurse; for example, he may ask her to hold the re- 
tractors. 

Before each new operation all the instruments, even those that 
were not used, and the suture material are resterilised and the in- 
strument table is set up anew. 

During the operation there must be no idle talking and what 
is necessary in the course of the work should be said briefly. No 
wrangling with the operator is allowed because this may inter- 
fere with the operation. All explanations should be postponed 
till the end of the operation. 

The scrub nurse bears a tremendous legal and moral responsi- 
bility for the life and health of the patient; she shares this respon- 
sibility with the surgeon. Her work must be faultlessly efficient 
and accurate and she must have a highly developed sense of duty 
and responsibility for her work. The nurse must be frank; she 
must not conceal her ignorance or mistakes. She must be a model 
of discipline and irreproachable in everything concerning asep- 
sis. An experienced nurse will never touch unsterile things with 
scrubbed hands or take sterile things with unscrubbed hands even 
mechanically. 
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AUXILIARY ROOMS OF THE SURGICAL DEPARTMENT 


. Well organised surgical departments have special scrub-up rooms 
with waslistands and a slock of hoilcd brushes; these brushes 
should he handled with the aid of a dressing forceps. Scrub-up 
rooms are frequently equipped vith special sinks for scrubbing 
instruments. These rooms must not he cluttered up with furniture; 
nor should the instrument cabinets be placed in them because of 
the excessive humidity which may rust the instruments. 

The sterilisation room contains autoclaves which arc large 
enough to provide the surgical department with the necessary 
amount of sterile dressing material and linen. The autoclaves are 
heated by electricity or steam from a special boiler room. In surgi- 
cal departments equipped more modestly the autoclaves are healed 
with gas or primus-stoves. 

Instrument sterilisers are another indispensable accessory of 
this room. Electric or steam sterilisers are considered the best, 
but if these are lacking sterilisers healed with gas or primus- 
stoves are used. 

Special instrument and storage rooms are set apart for the in- 
struments, linens and dressing material, although the instru- 
ments and clean linens for the operations may be kept and the ma- 
terial prepared in the same room. The dressing material and clean 
linens are kept in a locker (soiled linens must be immediately 
removed from the operating division of the surgical department). 
Gauze is cut for sterilisation on a special table. To keep the in- 
struments from spoiling, the storage room must be absolutely 
dry and must not communicate with the scrub-up or sterilisation 
rooms, but must be rather isolated. The instruments must be laid 
out in special glass cabinets (or suspended) preferably in groups 
(see the chapter entitled Instruments). The instruments should 
be brought to the storage room already scrubbed and dried. The 
instruments required for an operation are selected in the storage 
room and are then sent to the sterilisation room. 

The same rules of cleanliness must be observed in all these 
auxiliary rooms as in the other parts of the surgical department. 



DRESSING ROOMS AND WARDS 


hi addition to t lie rooms necessary for all the other departments 
(sanitation room in which those admit led to the hospital are 
given the first sanitary treatment, dining-room, pantry, 
lounge, wards, bathrooms and toilets), the surgical department 
includes an operating division and one or several dressing 
rooms. 

Dressing room. Dressings may he made in any room which 
is not particularly cluttered up. However, this work can he prop- 
erly organised only in a special dressing room set up along 
the same lines as the operating room. 

The dreosing room must ha\e the following equipment: a dress- 
ing table, a table for the instruments and dressing material, 
several stools for patients, a desk for making entries in the case 
histories, a washstand with hot water, a basin for used bandages, 
a container with boiled brushes and a receptacle for soap, bot- 
tles with disinfecting solutions, drums with sterile material, trays 
with clean instruments, trays for used instruments, pus-collecting 
trays, jars and bottles with ointments and disinfecting liquids 
(for example, sterile vaseline, benzine, hydrogen peroxide). All 
the items of the equipment should w r ash easily and the trays for 
the instruments should readily sterilise. 

The list of instruments necessary for every dressing room is 
small, hut extensive and intensive work requires a large number 
of these instruments. 

The following instruments are the most necessary: 1) dressing 
and dissecting forceps to grasp the material, remove the sutures 
and tampons, and hold the gauze for wiping the skin around 
the wound; 2) straight and curved (Cooper’s) scissors to trim 
tampons, remove sutures, otc., as well as special scissors to cut 
bandages; 3) deep tissue retractors to separate the lips of wounds; 
4) Pean’s and Kocher’s hemostatic forceps to control possible 
hemorrhages during dressing; 5) needle holder with needles for 
suturing; 6) spatulas to apply ointments; 7) bulbous-end probes 
and directors; 8) scalpels for incisions; 9) dressing forceps to 
handle instruments and dressing material; 10) catheters and 



bougies, drains, etc. In addition to these instruments, the dress- 
ing room should have a tourniquet, Esmarch’s can, stomach 
tube with funnel, rubber balloon, steriliser to boil the instru- 
ments, footboard for the table, special steriliser* tp boil the 
syringes and needles for subcutaneous and intravenous injections. 
The following drugs should be on hand: camphor, caffeine, 
valerian drops, ammonia water, chlorethyl, ether, and all the 
substances required for dressings. 

Removing dressings . In changing dressings the latter should 
be removed carefully so as not to injure the wound. If a dressing 

adheres firmly, it should be 
soaked off with hydrogen pe- 
roxide. The nurse must see to 
it that all dressings soiled with 
pus should be immediately 
put in a special basin and 
that, if pus exudes from the 
wound, it should not drop on 
the table, tho floor or any of 
the surrounding objects; the 
pus must be collected in a 

1 ig. 86. Dressing by means of Lra y 311(1 talvCn ouL of tho room - 
lorceps (liistrumentally) The nurse should also bo care- 

ful not to contaminate her 
hands with pus. The dressings 
impregnated with pus should be burned. 

Hand-scrubbing takes about ten minutes and each dressing— 
an average of about five minutes, for which reason tho nurse 
can make only four dressings an hour if she contaminates her 
hands during each dressing. 

Recognising the necessity for saving time and the difficulty 
of completely disinfecting the hands (hands contaminated with 
pus cannot bo considered clean oven after scrubbing for 10-15 
minutes), the modern dressing rooms practise so-callod instru- 
mental dressing (Fig. 8G). The dressings are removed, the pus 
is wiped off, the wound is cleaned and new dressings arc put on 
with the aid of forceps. Tho nurse does not touch the wound or 
tho dressing material with her hands. This requires a large num- 
ber of forceps and their boiling after each dressing. Reception 
rooms, dispensaries and first-aid stations should have sterile 
dressing material and boiled instruments in readiness so that 
the first dressing may be made immediately upon the arrival 
of the patient without any waste of time. All the work in tho 
dressing room must be done with rubbor gloves. 

Wards . The wards must be spacious, the windows taking 
up at least one-sixth of the floor area. It is advisable to have 
preoperative and, what is especially important, recovery wards 
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or departments where the pa- 
tients can be kept under par- 
ticularly careful observation 
during the first days after the 
operation. For the feeble and 
moribund patients, as woll as 
lor those whose dressings 
spread an unpleasant odour 
(patients with enuresis, burns, 
etc.) it is desirable to have 
smaller (fpr two beds) or indi- 
vidual wards. Patientssuspect- 
od of harbouring infection 
have to beisolatod. The wards 
for operated patients must bo 
particularly clean, light and 
well ventilated, and must have 
easily washable floors; they 
must not be encumbered with 
superfluous, especially uphol- 
stered furniture. The temper- 
ature should be maintained 
at about 17-19°C. The entire 
equipment of the wards must 
consist of ordinary beds or 
hods with one or two breaks 
in the frame (Fig. 87), bed- 
side tables and stools. Beds 
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with springs and mattresses are the most convenient. Washstands 
with hot and cold water are desirable. The beds should be placod 
so that the patients are not discomforted b> the light. Care 
must be taken to protect the patients from draughts to wdiich 
they are very sensitive, especially after the operation. The beds 
are placed, if possible, not along walls, but at a right angle to 


them. 




ANESTHESIA 


The works of I. P. Pa\lov and his pupils offer the best insight 
into the essence of pain sensations and their effect on the whole 
human organism. Any stimulation (mechanical, chemical or 
electric) of the special apparatus (receptors) located at the end- 
ings of the sensory nerves is transmitted along nerve trunks to 
the central nervous system (the spinal cord and the brain). Upon 
reaching the cerebral cortex the stimulation is transformed 
into a pain sensation. Anesthesia can therefore bo produced either 
by the action of anesthetics on the peripheral endings of sensory 
nerves (receptors) or by influence on the central nervous system 
(cerebral cortex). When influence is exerted on the peripheral 
endings of sensory nerves, tho patients retain complete con- 
sciousness, but do not feel pain because the receptors cannot 
be stimulated. This method of anesthesia is called local anesthe- 
sia. When the central nervous system (the cerebral cortex and 
subcortical centres) are acted upon, man loses consciousness, 
lapses into deep sleep and does not feel any pain at all. This 
form of anesthesia is known as general anesthesia. 

The method of anesthesia to be chosen in each particular case 
depends on a number of conditions. The mental state of the 
patient is also of some importance. If the patient is very anxious, 
is afraid of tho operation and cannot eiuluro tho slightest pain, 
for example, the pain produced by a puncture, he cannot tolerate 
local anesthesia and must be given general anesthesia. 

In addition to the state of the patient’s higher nervous activ- 
ity and his own attitude to tho induction of sleep or local anes- 
thesia, the following factors are taken into account during the 
choice of anesthesia-condition of internal organs (heart, liver, 
kidneys), character and duration of the operation, region of 
surgical intervention, presence of experienced anesthetists and 
equipment. 

It should bo noted that anesthesia itself, especially general 
anesthesia, holds out some danger for the patient’s life. This 
danger has been considerably reduced by modern anesthesia 
in which the anesthetist not only aims at desensitising the patient 
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but, by bringing certain influences to bear on the physiological 
functions of the organism, also helps to compensate for all the 
disturbances in the general condition of the patient during the 
operation. • 

In addition to general anesl holies (other, nitrous oxide) and 
local anesthetics (novocain) modern anesthesiology makes use 
of hypnotics, neuroplegic and ganglion-blocking substances, 
and especially muscle relaxants. Anesthesiologists now make 
use of artificial sleep, coni rolled hypotension (lowered blood 
pressure), and physical and chemical hypothermia (lowered tem- 
perature of the patient’s body) — moderate (30-28 J C) and profound 
(10-8 ’C). 

Potentiated anesthesia, i.e., anesthesia produced by a com- 
bination of different anesthetics, which intensify the effect of 
each other, is one of the modern methods of anesthesia. 

This requires well trained anesthetists and competent assist- 
ants. In addition to well trained anesthetists, the extensive de- 
velopment of modern forms of anesthesia requires special appara- 
tus and a good supply of drugs. 

Simultaneously with choosing the form of anesthesia certain 
preparatory measures are taken on the basis of the data obtained 
by examination of the patient. 


t.ENEH \k WEsTHEMX 

The anesthetic is introduced into the patient’s organism as 
follows: 1) with the inhaled air into the lungs where it is ab- 
sorbed by the blood— inhalation anesthesia , and 2) through the 
rectum into the intestines where it is also absorbed by the blood, 
and directly into the blood (into a vein). The last two forms 
are called noninhalation anesthesia. In all these cases the anes- 
thetic finally gels into the blood and is brought by the blood 
to the central nervous system (cerebral cortex and the braiu 
stem reticular formation), where it is retained and where it 
produces its effect. 


IM!\L\TI()N ANESTHESU 

The most widespread method of general anesthesia is inhala- 
tion anesthesia . For this form of anesthesia ether and nitrous 
oxide are mainly used. Ether (Aether pro narcosi) is a transpar- 
ent readily inflammable liquid with a characteristic odour. 
In the light ether disintegrates and is therefore kept in dark bot- 
tles and in a dark place. 

Ether kept in* open vessels should not be used for anesthesia 
because it disintegrates in the air. 
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General anesthesia affects the entire organism, especially 
the central nervous system and particularly the cerebral cortex , 
inducing narcotic sleep in the patient. 

The works of the Soviet physiologists N. Vvedensky and 
I. Pavlov have shown that anesthesia results from the action 
of the anesthetic on the central nervous system, primarily the 
cerebral cortex, which inhibits the reflex activity, first of the 
cerebral cortex and then of the subcortex. 

During anesthesia the pationt’s life is in the hands of the 
anesthetist and the slightest neglect on the part of the latter 
may cost the patient his life. 

Preparation for General Anesthesia, or Premedication. Pro- 
duction of anesthesia is considerably facilitated by pharmacolog- 
ical preparation (premedication) of the patient. 

For the night preceding the operation the patient is given 
a hyp notic (luminal, barbamy l). About 20-30 minutes before 
producing general ancstliesia the patient is subcutaneously 
administered morp hine or promedolo (4-phenyl-4-propoxy-l ,2, 
5-trimethyl-piperidine hydrochloride) and atropine or scopo- 
lamine to reduce secretion of mucus. 

Course of inlialation anesthesiar The first stage , the stage of 
analgesia, is characterised by a progressive loss of sensation, 
altered consciousness and retention of the reflexes. The patient 
loses count, his pulse and respiratory rates increase, and the 
skin usually becomes flushed. Mino~ operations can be performed 
during this stage. The patient recovers consciousness soon 
after administration of the anesthetic ceases. 

During this stage it is necessary to watch the patient, his 
pulse, respiration and pupils, and to note all changos that take 
place because dangerous complications requiring suspension 
of anesthesia may develop already at this stage (see Complica- 
tions of Anesthesia ). 

Second stage of anesthesia-period of excitement. In debilitated 
children and women this stage is scarcely noticeable; it is more 
pronounced in men, especially dipsomaniacs. The belter the 
premedication, the less pronounced the excitement. During 
this stage the patient develops convulsive movements, screams, 
and tries to throw off the mask; sometimes ho jumps off the 
table, if he is poorly fastened or not restrained, in which caso 
he is likely to get hurt and to hurt those around him. This stage 
is not fit for operating. Production of anesthesia must be continued 
until the onset of the third or surgical stage . This stage is divided 
into four planes depending on the depth of the anesthesia. 

The first plane is a mild form of goneral anesthesia; it is marked 
by a narrowing of the pupils, retained reaction to light and 
eyeball movement, loss of consciousness, as well as pain and tac- 
tile sensation. The corneal and pharyngeal reflexes are retained, 
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the arterial pressure, pulse and respiration aro the same as before 
anesthesia. 

Second plane: a deepening of anesthesia leads to disappearance 
of the corne&l reflex and cessation of eyeball movement; the pu- 
pils are constricted and react to light sluggishly, respiration is 
slow, the pulse and arterial pressure are unaffected. 

The two foregoing planes characterise superficial anesthesia. 

Continued deepening of anesthesia leads to the third plane 
which is characterised by a slight dilatation of the pupils and 
loss of its reaction to light, weakening of costal respiration, 
drop in arterial pressure and pallor of the skin. 

The fourth plane is marked by greater dilatation of the pupils, 
shallow diaphragmatic respiration with short inhalations and 
long exhalations, and rapid pulse. This plane is observed only 
as a result of overdosing the anesthetic. 

Cessation of administration of t lie anesthetic is followed by 
the period of awakening which lasts from the moment the mask 
is removed and the patient begins to breathe pure air until com- 
plete return of consciousness. The duration of this period varies 
and depends on the anesthetic used, the duration of anesthesia, 
depth of sleep and individuality of the pationt. Disinliibition 
occurs in the reverse order. The period of awakening may be 
accompanied by great excitement of the pationt, which some- 
times goes as far as violence, and is accompanied by tears or laugh- 
ter. At this time the patient must be carefully watched so that 
he may not got off the bed, tear off the dressings, etc. If the pa- 
tient falls asleep again, ho must not be awakened. 

Peculiarities of ether anesthesia. The unpleasant aspect of 
ether anesthesia is a long and distressing period of excitement 
and abundant salivation. The patient’s pharynx has to be dried 
with gauze. Owing to the intense cooling of the lungs, penetra- 
tion of saliva into the lungs and the effect of ether on pulmonary 
tissue, subsequent pulmonary complications arc observed when 
this form of anesthesia is produced. But the first and main com- 
plication in ether anesthesia is asphyxia (see below). During 
ether anesthesia cardiac arrest is usually preceded by asphyxia 
which is less dangerous than sudden cardiac arrest and is more 
easily eliminated. 

METHODS OF INHALATION ANESTHESIA 

Open method. With the use of a mask (Fig. 88), a wire frame 
covored with gauze, to which the anesthetic is applied in drops, 
the anesthetic enters the respiratory tract together with the 
air and is excreted during exhalation. 

Techniques of administering inhalation anesthesia. For anesthe- 
sia it is necessary to prepare on a separate table the mask, drop- 
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pers with ether, mouth dilator, tongue holder, tampon holder, 
blindfold , vaseline, towel and pan in case the pationt should 
vomit. Moreover, considering the possibility of complications, 
it is necessary to have nearby a syringe and needles; 9 solution 
of camphor and caffeine, and cylinders with oxygen and carbon 
dioxide. 

O11 the anesthetic table there should be ready for injection a 5 
per cent ephedrine solution to bo administered subcutaneously in 
case of circulatory disturbances, especially during falls in blood 
pressure, in a dose of 1 ml of the solution and 1 ml of cordiamine. 

The patient prepared for the operation is placed on the table, 
his legs are tied above the kneo joints, the nose, cheeks and chin 
are painted with \aselino to prevent burns, should any ether 
get on the skin of the face. To protect the patient’s eyes from 

burns, they are covered with a 
towel. Art ilicial toeth (removable 
pros theses) should ho taken out. 
The latter is dono to prevent 
the patient from swallowing them 
during sleep. 

Following this a mask (Fig. 88) 
is placed on the patient’s face. 
To prevent unpleasant sensations 
Fig. 88. Mask of choking in the beginning of 

anesthesia, the patient should at 
first be given a chance to get used to the smell of ether by several 
inhalations and then the mask should finally be adjusted. 

To administer anesthetics into the lungs, more complex appa- 
ratus in which the air or oxygen are mixed with vapours of ether, 
iluotane, cyclopropane or nitrous oxide may be used. 

Closed systems of apparatus (for closed circuit anesthesia) are 
used; in these systems the carbon dioxido exhaled by the patient 
is absorbed by special absorbing devices, while the anesthetic 
with oxygen added re-enters the patient’s lungs. In a semi-closed 
system, owing to a valve device, the air from the lungs is exhaled 
together with the anesthetic to the exterior, and new portions 
of the anesthetic are inhaled together with oxygen. The con- 
centration of ether vapours in the blood during deep stages of 
anesthesia amounts to 5 per cent by volume. 

The course of anesthesia is considerably improved by good 
premedication (see page 76). 

During production of anesthesia it is necessary to watch the 
position of the patient’s arm which is not tied and by which 
the pulse and blood pressure are observed; it must not be placed 
on the edge of the table or sharply thrown up because in the 
former case the radial nerve compressed on the back of the arm 
may become paralysed, and in the latter case the whole brachial 
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nervous plexus is compressed between the clavicle and first 
rib, which also leads to paralysis. The pulse may be observed 
by placing a finger on the carotid artery on the neck under the 
angle of the* jaw; in that case both of the patient’s arms may be 
tied along the body or ono arm may be tied in an abducted posi- 
tion to a special arm support for observing the blood pressure 
and for intravenous injections. 

Etlier analgesia. As wo havo alroady mentioned, pain sensitiv- 
ity ceases during tho first stago of anesthesia, and this period can 
be utilised for small operations, for example, incisions. It begins 
as usual, but ceases during the first stago. This form of anesthesia 
may also bo administered differently. About 30.0 of ether is poured 
at ono timo into a largo mask, tho mask is put on tho patient’s 
face and the patient is asked to make several deep inhalations. 
Usually the patient loses sensitivity about 2-3 minutes after 
making several inhalations. Tho patient is askod several questions 
or is requested to count in tho very beginning of anesthesia, 
and the moment at which he ceases to answer questions or loses 
count indicates suspension of pain sensitivity. Tho intoxication 
ends soon after removal of tho mask. This makes it possible to 
use this kind of analgesia in dispensary practice. By master- 
ing the techniques of this form of analgesia it is possible to prolong 
the loss of sensitivity to 10-15 minutos. 

Ethyl chloride ( ch lore thy l ) anesthesia. Ethyl chloride anesthe- 
sia is used for short operations. A fine stream of ethyl chloride 
is sprayed from an ampule on to a gauze towol or mask from a 
height of about 50 cm. After a few inhalations the patient be- 
comes insensitive to pain. Such anesthesia develops rapidly and 
does not produce tho usual excitement; consciousness returns 
soon after cessation of its administration. By deepening this 
form of anesthesia it is possible to produco complete ethyl chlo- 
ride anesthesia. This anesthesia is very valuable for operations 
lasting but several minutes. Usually long operations aro not per- 
formed under ethyl chloride anesthesia and roquiro administra- 
tion of ether. 

The semi-closed and closed methods roquiro special apparatus. 
With the somi-closod method the anesthetic vapours or gas enter 
tho patient’s lungs together with oxygon from the cylinders and 
aro exhaled into tho air. _ ( 

With the closed method the anesthetic enters the patient s 
respiratory tract togotlior with the oxygon and during exhalation gets 
into tho samo closed system where the carbon dioxide exhaled 
by tho patient is taken up by an absorbor containing natron lime, 
while tho anesthotic mixes with oxygon and re-outors the lungs. 

Ether-oxygen anesthesia. For anesthesia with a mixture of 
other and oxygon, as well as for gaseous anesthesia (see below) 
special equipment is used. 
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The main parts of the equipment (Soviet apparatus AN-1 shown 
in Fig. 89) are: 

1. A truck on which the cylinders with gas (oxygen, carbon 
dioxide, nitrous oxide and cyclopropane) and the othqp parts of 
the apparatus are fastened. 

2. Each cylinder has a reducing gear with pressure gauges 



Fig. 89. Apparatus AN-1 


(Fig. 90) to reduce the pressure oFgas in the cylinder and make 
it safe for the patient. One pressure gauge (a) shows the pressure 
of gas in the cylinder, the other pressure gauge shows the pres- 
sure of the gas entering the apparatus ( b ) and, consequently, 
the patient’s lungs. The feed of gas is controlled by a locking 
valve (c). 

3. The feed of gas (oxygon, nitrous oxide) is recorded by dosi- 
meters (feed of gas in litres per minute) and is regulated by 
handles of the gas regulator). 

4. The gas circulation governor has a carbon dioxide absorber 
(Fig. 91). Owing to this system the carbon dioxide and vapours 
of the air exhaled by the patient are absorbed by the natron 
lime and the anesthetic is not voided from the system to the 
exterior but re-enters the patient’s lungs. 

5. For ether-oxygen anesthesia there is a glass ether jar (Fig. 92) 
with an evaporator; the oxygen passing through this jar is en- 
riched with ether vapours. The amount of ether being fed is regu- 
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laled by tho handle of the governor set in the position of 
the pointer from 0 (no ether is fed) to 8 (maximum feed of 
ether). „ 

6. In addition, the apparatus has connecting rubber tubes 
for conducting tho gases from the reducing gear of the cylinder 
to the dosimeters, a respiratory rubber bag, a crimped respira- 
tory tube with a connecting tee for joining it to the mask or 
intubation tube. 



Fig. 92. System of dosimeters and evaporator^ G - emergency 
oxygen feed cock 


Preparation of the apparatus for anoslbesia consists in check- 
ing on the pressure of the gases and oxygen by the indications 
of the pressure gauges. Tho natron lime is roplacod after each 
operation, or the time the natron lime was used is checked by 
the timo indicator on the lid of the circulation governor during 
repeated anesthesias. The adsorber is designed for six hours of 

A mask of requisite size is chosen and connected with the respi- 
ratory tube of tho apparatus. In ether-oxygon anesthesia 100.0 
of ether is introduced into the aforementioned glass other jar. 
The access of oxygen into tho apparatus is opened by pressing 
the button of tho extra gas feed, the oxygen filling the rubber 
bag and tubes. A turn of tho governor’s handle establishes a con- 
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stant feed of oxygen lo the mask. After the mask has been placed 
on the region of the mouth and nose it is fastened with rubber 
straps (Fig. 93) so that it fits tightly and the air does not by-pass 
the mask diying respiration. As soon as the patient gets used to 
breathing oxygen through the mask, ether begins to be gradually 
added by turning the handle on the ether jar one or two points 
in the position of the pointer. 

When the patient gets used to 
the smell of ether, the handle is 
slowly moved 1-2 points and the 
effect of the anesthesia on the 
patient is observed. With the 
onset of the third stage of anes- 
thesia the feed of ether is reduced 
hy setting t ho handle of the ether 
jar on points two or three. 

In gaseous anesthesia, for 
example nitrous oxide, the appa- 
ratus is examined, filled with 
oxygen and, after the mask is 
fastened, the handle of the dosi- 
meter governor is sot and gas 
begins to be fed in amounts not 
exceeding 80 per cent bitrous 
oxide and 20 per cent oxygen. 

Service and maintenance of the apparatus. 
bo used only when it is in complete order, 
may be repaired only by specialists. When assembled, tho parts 
of the reducing gear must have no traces of oils or grease. The 
valxes of the cylinders must not be opened fast . After the requisite 
pressure has been set, the locking vahe ot t lie reducing gear has 
to be closed. It should he remembered that in the cylinders the 
gas is under high pressure and unskilful manipulations of the 
reducing gears are dangerous. 

After anesthesia all the valves on the cylinders have to be 
closed, the mask and crimped tubes with the tee must be washed 
in warm water, stretched vertically, shaken off and dried. The 
mask must be wiped with alcohol. The ether jar has to he un- 
screwed and the remnants of ether poured out; the natron lime 
must be removed from the absorber. The apparatus must be 
covered with a sheet and kept in a cool place (not in the sun). 

Intratracheal (intubation) method of anesthesia. Used for the first 
time by N. I. Pirogov experimentally, intratracheal administra- 
tion of an anesthetic by means of special apparatus and tubes is 
gaining wide currency. 

Insertion of a* tube through the nose proved inconvenient and 
the tube is therefore introduced through the mouth under local 
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anesthesia of the pharynx and larynx or, what is done much 
more frequently, under general anesthesia. 

The patient is placed in a supine position with his head reach- 
ing beyond the end of the operating table (Fig. 94).. To introduce 
the tube, special laryngoscopes with distal light for direct laryn- 
goscopy are used. After inserting the laryngoscope in the patient’s 
mouth, the root of the longue and the epiglottis are pressed 
hack. As soon as the larynx can bo seen a tube (ils diameter 
'Chosen beforehand) is inserted in it between the vocal cords. 
For an adult the internal diameter should bo at least 9 mm. 
The depth to which the tube is inserted is measured in advance 



Fig. 94. Inserting the intratracheal tubo 


by placing the tubo on the exterior surface of the face and neck 
along the course of the oral cavil y, pharynx and trachea. The 
distance must not exceed that from the front teeth lo the point 
of insertion of tho second costal cartilage to the sternum. Deeper 
insertion may excludo one of tho lungs from respiration if the 
lube obturates one of the bronchi. 

It is necessary to see to it that there are no bends either in 
the external or internal parts of the intubation tube. 

Biting of tho tube is prevented by insertion of special retrac- 
tors between the teeth. After connecting the intratracheal tube 
with the sleeve of the apparatus anesthesia is continued by ad- 
ministration of the ether-oxygen mixture. 

Contraindications to general anesthesia. The following factors 
are regarded as contraindications to general anesthesia: severe 
pulmonary diseases (ether anesthesia is particularly contrain- 
dicated), degeneration of the heart muscle, diseases of the blood 
(for example, severe anemia), diseases of tho ondocrino glands 
(adrenals), severe diseases of the kidneys and liver, extreme 
general emaciation, etc. A careful preliminary examination of 
the patient and strict individualisation help to foresee the possi- 
bility of many complications of anesthesia. 

These contraindications pertain to ether anesthesia admin- 
istered with a usual mask. With modern ether-oxygen and gaseous 
anesthesia tho contraindications havo groatly decreased and 
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anesthesia may now be administered to very grave patients, for 
example cardiacs. 

Complications in anesthesia . Prevention and control of compli- 
cations . Oijfc of the most usual complications in anesthesia is 
retraction of the tongue . During the period of deep sleep the mus- 
cles, particularly those of the tongue and floor of the mouth relax, 
owing to which, with the patient in a supine position, the tongue 
shifts in the direction of the posterior wall of the pharynx and 
presses against the epiglottis which may cover the entrance to 
the larynx. During this complication the patient usually turns 
blue (cyanosis), the blood becomes darker, the pulse beats more 
rapidly and the respiratory movements grow more intense. 



Fig. 95. Holding the jaw 
a— n^hl way, l — wiong way 

To provent retraction of the tongue, the anesthetist's assistant 
must hold the patient's lower jaw protruding forward (Fig. 95, a). 

Respiratory difficulties are possible in cases of apparatus anes- 
thesia produced through a mask. Compression of the jaws and 
lips gives rise to snoring winch denotes a slight respiratory diffi- 
culty. To prevent graver respiratory disturbances in such cases, 
a tube 8-9 mm in diameter and 12-14 cm long is introduced 
through tho nose (nasal airway). The tube is prevented from 
entering the trachea by puncLuring tho external end with a 
safety pin. The external ends of special tubes are expanded. 

Introduction of flat tubes or a wire carcass shaped to fit the 
hard palate (oral airway) serves the same purpose of preventing 
respiratory difficulties. If the snoring continues, tho position 
of the patient 'shead is changed until the patient begins to breathe 
noiselessly. If the patient starts coughing or making swallow- 
ing movements, tho anesthesia has to be deepened. 

Appearance of cyanosis indicates that the intubation tube is 
maladjusted or was improperly chosen. 

Vomiting is not an infrequent complication in anesthesia. It 
occurs when anesthesia is shallow and the patient awakens, for 
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which reason anesthesia must bo deepened upon appearance 
of vomiting. Vomiting is dangerous in that the vomit may gain 
entrance into the patient’s trachea and cause asphyxia, or the 
patient may vomit on the operating table. In the" tatter case 
the rules of asepsis are violated. To avoid this, the patient’s 
head is turned to the side opposite the operative field and his 
mouth is opened so that the vomit may readily come to the ex- 
terior. Vomiting is particularly unpleasant during operations 
on the face and abdominal cavity, especially the intestines. 

Asphyxia . A graver complication during anesthesia is respira- 
tory arrest (asphyxia) caused by the action of the anesthetic 
on the respiratory centres in the medulla oblongata or by vomit, 
blood, saliva, etc., penetrating into the trachea. In the latter 
case the pharynx must be quickly cleaned. If it is difficult to 
open the mouth, the mouth dilator should be used, as indicated 
above. 

Respiratory arrest is attended \vith an appearance of a bluish 
coloration of the skin and mucosa, dilation of I he pupils and 
darkening of the blood. This is followed by a weakening and 
then cessation of cardiac activity. It should be remembered 
that after the end of the operation and removal of the mask the 
patient should under no circumstances be placed in a sitting 
position or generally considerably and abruptly lifted because 
this is likely to produce paralysis of the respiratory centre in 
the medulla oblongata. 

Primary respiratory arrest from anesthesia is most frequently 
observed in alcoholics in whom the period of excitement was 
very long and severe. Upon the onset of asphyxia anesthesia 
should be immediately discontinued and the mask removed from 
the patient’s face. The only correct way to prevent asphyxia 
is carefully to watch the patient during anesthesia and correspond- 
ingly to reduce the anesthetic at the first signs of possible com- 
plications. 

During the initial signs of asphyxia caused by intoxication 
with the anosthetic, when the patient still breathes but his breath- 
ing is shallow, inhalation of carbon dioxide produces good re- 
sults. For this purpose a catheter connected with the cylinder 
filled with carbon dioxide is inserted in a nostril. After several 
inhalations respiration usually becomes deepor. If the patient 
has developed cyanosis and does not got enough oxygen, it is 
desirable to let the patient breathe oxygen during the operation. 

In cases of complete respiratory arrest no time should be 
wasted on other measures, and artificial respiration— the most 
appropriate and only life-saving measure— should be imme- 
diately resorted to. Before administering artificial respiration 
it is necessary to give the air ready access into tho patient’s 
respiratory tract, which is attained by inserting a mouth dilator 
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and drawing out of the tongue; it is also necessary to ensure an 
influx of fresh air into the room. 

One of the widespread methods of artificial respiration is 
the Silveslen method. The person administering artificial respi- 
ration stands at the head of the patient, grasps both his forearms 



Fig. 9fi. Silvester's method of artificial ’respiration (inhalation) 

and stretches them beyond the patient’s head, i.c., hc*"raises 
them and simultaneously draws them back in the direction of 
the patient’s back (Fig. 96). This causes an inhalation. A quick 



Fig. 97. Silvester’s method of artificial respiration (exhalation) 

lowering of the arms and compression of tho lower part of the tho- 
rax with them produce an exhalation (Fig. 97). While doing this, 
tho anesthetist or his assistant, using the patient’s forearms 
as levers, strongly presses tho elbows and tipper arms to the 
lower part of the thorax and compresses it. Each of these move- 
ments is repeated rhythmically 10-20 times per minute. It should 
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be remembered that a faster rhythm does not help, but is, on 
the contrary, harmful. The following mistake is also not infre- 
quently observed: the tongue is pulled during exhalation and 
dropped during inhalation, thus shutting the entrance into the 
larynx. 

If artificial respiration fails to produce immediate results, 
it must be continued for several hours, because there were 
cases in which respiration was restored even af(or so long a 
period. 

A very good method in the very beginning of asphyxia is 
stimulation of the posterior wall of the pharynx by pressing 
the root of the tongue against it rhyLhmically with the aid of 
a tongue-holder. To do this, the patient’s mouth has to be opened, 
the tongue must bo grasped with a tongue-holder, pulled out 
and then tightly pressed against the pharynx rhythmically 
16-20 times per minute (respiratory rate); after several such move- 
ments the patient usually begins to breathe naturally. 

In cases of ether-oxygen intubation anesthesia artificial respi- 
ration is administered by rhythmic compression of the respira- 
tory bag, thus introducing oxygen into the patient’s lungs. 
Various apparatus for administering artificial respiration or 
special devices for inhalation anesthesia apparatus are also used; 
these apparatus produce respiration under positive and negative 
pressure. 

Cardiac arrest . The gravest complication of anesthesia is 
cardiac arrest which develops either after a progressive decline 
of cardiac activity or without any prelude. The pulse quickens 
and weakens, the blood pressure drops, the patient becomes 
pale, his pupils sharply dilate and do not react to light, and 
his muscles relax. 

Cardiac arrest may be of a reflex nature or may be caused by 
an overdose of the anesthetic, especially in cases of considerable 
myocardial changes. 

On weakening of cardiac activity and drop in blood pressure 
administration of the anesthetic is suspended, the patient is 
given cardiacs (cardiazol, caffeine, strophanthin), administered 
artificial respiration, and given transfusions of blood or blood 
substitutes. 

In cases of cardiac arrest the production of anesthesia is discon- 
tinued, the patient is given cardiac massage, artificial respira- 
tion is induced, an intracardiac injection of adrenalin (1 ml of 
1 : 1000) is made, an intraarterial blood infusion is administered 
and the normal sinus rhythm is restored by means of a defibril- 
lator. 

Death resulting from general anesthesia . Death from general 
anesthesia may occur during any of its stages, but most frequently 
during the period of deep sleep, as a result of the aforementioned 
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complications. Careful and skilful management of anesthesia 
eliminates in most cases the danger of death, but in a certain 
insignificant number of cases death is due to a special sensitivity 
of the patiynt to general anesthesia. 

Postoperative complications. During the postoperative period 
the patient is subject to a number of complications which are 
directly dependent on anesthesia. During the first hours after 
anesthesia, when tho patient is still asleep, he is in danger of 
asphyxia caused by retraction of the tongue. Careful watching, 
proper setting of the lower jaw and, in extreme cases, pulling 
out the tongue easily prevent this complication. Another most 
frequent complication of anesthesia is vomiting. Usually it 
occurs on the first day and ceases tho following morning. To pre- 
vent vomiting, the patient is put to bed without a pillow under 
his head, during dressing his head is not raised and is turned 
carefully. Tf possible, the patient is placed on his right side and 
is not spoken to; the room is thoroughly aired. Long abstinence 
from drinking is no longer practised; on the contrary, if vomiting 
does nol cease within (3-7 hours, the patient is given a warm 
drink (if the operation does not contraindicate it). The con- 
sumed liquid is frequently ejected with vomit, following which 
vomiting ceases. To prevent the vomit from entering the trachea, 
the patient’s head is turned to the side. 

During the first hours after l he operation the patient is not 
infrequently uneasy. He may jump up, tear off the dressing and 
hurt himself. During this time the patient must be restrained; 
it is best (o tie him to the bed beforehand. For this purpose a 
pillow is placed on his thighs and knees and tho patient is tied 
to his bed with a wide towel or sheet over tho pillow. The patient 
must be restrained carefully, so that he is not hurt. 

Late complications. Certain complications somelimes occur 
several days after anesthesia, but I hey are also due to anesthesia. 
These complications include degeneration of the liver, heart and 
kidneys, and particularly complications in the lungs (bronchitis 
and pneumonia). The latter are caused by penetration of saliva 
and sometimes vomit into the lungs during anesthesia, extreme 
cooling of tho lungs, effect of the anesthetic on pulmonary tissue, 
poor pulmonary ventilation during the postoperative period, 
etc. The patieuts with those complications often require prolonged 
treatment, while weak patients are sometimes in danger of 
dying. Mention should also be made of paralyses of nerves result- 
ing from their compression during the operation, for example, 
when the hands are thrown back of the head during the opera- 
tion. These paralyses require long treatment and the responsi- 
bility for them is borne wholly by the anesthetist. 
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NONINHALATION ANESTHESIA 


Intravenous Anesthesia. The substances used for intravenous 
anesthesia today are various derivatives of barbituric acid: 
hexobarbitone and a 2 per cent pentothal sodium solution. Hexo- 
barbitone is put out in ampules containing 1.0 of its powder. 
The ampules aro opened directly before using, 25 ml of distilled 
water is introduced into each ampule and the solution is drawn 
into a syringe. The preparation must bo injected into the vein 
slowly. Narcotic sleep is induced instantaneously, without 
the excitement stage. Hexobarbitone anesthesia is contrain- 
dicated in cases of liver affection, extreme emaciation and severe 
internal diseases. Hexobarbitone anesthesia is very dangerous 
when administered unskilfully, very rapidly and in an overdose. 

This anesthesia is usually followed by several hours of sleep. 
During this time tlio patient must be closely watched because, 
as long as he is in a state of narcotic sleep, ho may develop the 
usual anesthetic complications (asphyxia, cardiac weakness). 
After the end of anesthesia great excitement is sometimes ob- 
served and the patient must be restrained. 

Rectal Anesthesia. For some operations on the head and neck 
in children and in the mouth and pharynx in adults it is very 
inconvenient to administer the anesthetic through the respira- 
tory tract. In such cases the anesthetics are given through the 
rectum. 

For rectal anesthesia avert in (narcolan) is used. It is admin- 
istered in the form of a freshly prepared 2.5-3 per cent solution 
in a dose of 0.1-0. 2 per one kilogram of the patient’s weight. 
First, the solution is heated to 45°C and towards the moment of 
administration is cooled to 3f)°C. Anesthesia develops within 
12-15 minutes. Before administration of avert in or in the morn- 
ing of the operation day the patient is given a cleansing enema, 
and after the end of the operation his intestines are washed 
out with a syphon enema. 

Hexobarbitone may also be used for rectal anesthesia in the 
same dose as it is administered intramuscularly. 

ANESTHETIST’S MISTAKES 

The following flagrant mistakes arc due to neglect: removable 
prostheses left in the mouth, pulse and respiratory arrest observed 
too late, and vomiting because of an unpurged stomach 
during an urgent opera! ion. The mistakes due to inexperience 
include attempts to raise the patient’s jaw and pull out the 
tongue with the teeth clenched, and discontinuance of anesthesia 
during vomiting. In the foregoing cases anesthesia should be 
deepened. Also because of inexperience the anesthetist not 
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infrequently mistakes interrupted respiration during incomplete 
anesthesia for its arrest caused by an overdose, and, on the con- 
trary, an overdose and asphyxia— for interrupted respiration. 

PRINCIPLES OF MODERN ANESTHESIOLOGY 

The open (drop) method of ether anesthesia produced* through 
a mask is still used wherever there are no anesthesiologists and 
modern apparatus. In (his form of anesthesia the muscles relax 
only during deep stages of anesthesia with highly toxic concen- 
trations of the anesthetics. 

Induction anesthesia . To produce the highest concentration 
of the anesthetic in the beginning of anesthesia, special induc- 
tion forms of anesthesia are sometimes resorted to, i. e., a short- 
action barbiturate (pcntothal sodium) or a quick-action gas anos- 
thotic (cyclopropano, nitrous oxide) is administered. 

Basal anesthesia. It is also possible to produce prolonged mild 
anesthesia, for examplo, rectal anesthesia, which serves as a basis 
for general inhalation anesthesia. 

Potentiated anesthesia. In modern anesthesiology a combina- 
tion of different forms of general and local anesthesia, i. o., com- 
bined anesthesia, is increasingly gaining ground. With summa- 
tion of the effects of different anesthetics a lessor amount of each 
of thorn is required and llio negative aspects of their action, 
particularly thoir toxicity, are in a certain measure eliminated. 
With a correct choico of the anesthetics the effect of one substance 
may be enhanced by that of another. This form of anesthesia 
is known as potentiated anesthesia. 

Ganglion-blocking substances. Mcthonium salts are admin- 
istered subcutaneously or intramuscularly in a dose of 1 ml of a 
2 per cent solul ion. They weaken the conduction of nervous im- 
pulses to l lie organs and dopross the blood pressure, i. c., pro- 
duce hypotension (a drop to 80-70 mm is permissible), thus 
lessening bleeding. Pentamino is administered intramuscularly 
in a dose of 0.4 to 1-2 ml of a 5 per cent solution; its action is 
similar to that of hexamelhonium. 

Neuroplegic substances , such as aminazino (chlorpromazinc) 
(0.025 per os or 5 ml of a 0.5 per cent solution intramuscularly), 
act on certain parts of the central nervous system and on the en- 
docrine system; they also act as antipyretics. Their admini- 
stration facilitates production of anesthesia, reduces the amount 
of the main anesthetic needed for anesthesia and prevents distur- 
bances in the activity of the cardiovascular system. 

Muscle relaxants or curarimimetic substances, such as ditiline, 
in doses of 2-3 ml of a 2 per cent solution administered intrave- 
nously (short-action), and diplacin in doses of 5-7.5 ml of a 
2 per cent solution administered intravenously (longer-action) 
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produce muscular relaxation, thus facilitating surgical operation, 
especially in the abdominal cavity. Owing to their administration 
no deep sleep with muscular relaxation has to be induced. 

The overwhelming majority of operations may be performed 
under anesthesia, in the stage of analgesia on the first plane 
of the third stage without muscular relaxation, which consider- 
ably reduces the total amount of the main anesthetic needed for 
the operation and eliminates the dangerous concentrations of 
the anesthetic required for relaxing the muscles. 



Fig. 98. Controlled respiration 

Since relaxants exclude natural respiration and artificial res- 
piration has to be resorted to for some time, they are administered 
almost exclusively in combination with intratracheal anesthesia 
before or directly after intubation. 

Administration of relaxants and exclusion of natural respira- 
tion make it possible to administer controlled respiration (Fig. 
98), i. e., artificial respiration by rhythmically compressing 
the bag of 'the anesthetic apparatus with rhythmic feeding of 
oxygen to the lungs, or by using special rhythmically moving 
bellows which alternate the inhalations and exhalations during 
artificial respiration. 

To exclude natural respiration completely and pass to controlled 
(artificial) respiration, 2-3 ml of a 2 per cent diplacin solution is 
administered intravenously, the administration being repealed upon 
cessation of its effect (1.5-2 mg per 1 kg of the patient’s weight). 

Potentiated local anesthesia implies local anesthesia produced 
by administration of procaine solution in combination with 
ganglion-blocking and neuroplegic substances (2 per cent solution 
of aminazine)— 2 ml administered intramuscularly in combina- 
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tion with dimedrol ([diphenydramine] 2 per cent solution— 
2 ml intramuscularly), promedole (4-phenyl-4-propoxy-l,2,5- 
trimethyl-piperidine hydrochloride, 2 per cent solution— 2 ml 
intramuscularly) and pantopon or scopolamine (0.05 per cent 
solution— lml intramuscularly [ “cocktail litique”]). 

Administration of the foregoing substances induces a drowsy 
or sleepy state. 

Induction of genoral anesthesia with hoxobarbitone sodium or 
penlothal and administration of tho basic intratracheal ether-oxy- 
gen or nitrous oxide-oxygen anesthesia in combination with relax- 
ants and small amounts of neuroplegic substances makes it possi- 
ble to perform the gravest, most difficult and protracted operations 
without cardiovascular disturbances. It also improves the postop- 
erative period, and the results of the surgical treatment in genoral. 

Administration of anesthetics, ganglion-blocking and neuro- 
plegic substances and relaxants imperils the life of the patient. 
Modern potenliated anesthesia may therefore be administered 
only by specially trained teams consisting of an anesthetist 
and trained nurses. 

Hypothermia. Hypothermia is artificial cooling of the body 
with simullaneous inhibition of thermoregulation by anesthetics 
and neuroplogics. It diminishes metabolism, decreases the need 
of the tissues in oxygen, enhances the resistance of tlio organism 
to oxygon starvation and prolongs the period of exsanguination 
of tho brain permissible during operation from 3-5 to 15-20 min- 
utes. This circumstance makes it possible to exclude the heart 
from the circulation and to perform operations on an open “dry” 
heart. During hypothermia the blood pressure drops and cardiac 
activity slows down. The temperature of the body is reduced 
by physical methods (cooling in a bathtub, use of special cloth- 
ing in which cool water is circulated, application of ice bags to 
the patient, cooling of the injected blood, cooling of the brain, 
etc.). The temperature of the blood is reduced to 30-28°C. Greater 
reduction may produce undesirable complications. Hypothermia 
is indicated for intracardiac operations in inborn heart defects 
accompanied by oxygon starvation, in circulatory insufficiency 
in weakened patients and in certain neurosurgical diseases. It 
is usually produced during intratracheal anesthesia after tho 
onset of deep sleep. 

Hypothermia produces tho following complications: cardiac 
fibrillation during the postoperative period, fever up to 40°C and 
hemorrhages. 

SPINAL ANESTHESIA 

Production of spinal anesthesia requires a hollow noodle- 
8-10 cm long wifh a mandrill inserted into its lumen, a 5-10-cm 
syringe, forceps for grasping the gauze or cotton, while disinfect- 
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ing the skin, and collodion. A 5 per cent novocain solution and 
a 1 per cent sovcaine (nupercaine) solution are most frequently 
used as anesthetics. 

This anesthesia is produced as follows: the patient is seated 
on a table so that his legs rest on a stool placed next to the table 
and his elbows— on his knees. Ho is asked to curve his back as 
shown in Fig. 99. The skin of the back along the lino of the ver- 
tebral processes is disinfected with 
alcohol. The space between the 
fourth and fifth lumbar vertebrae 
is found and the needle is inserted 
in it to a depth of 6-8 cm. After 
this the mandrin is removed. If the 
needle has penetrated into the spi- 
nal canal, the cerebrospinal fluid 
begins to flow out in drops. If no 
cerebrospinal fluid flows out or 
blood appears instead, it means 
that the tip of the needle has not 
penetrated into the spinal canal or 
lias injured a blood vessel. The 
needle must bo removed and an 
attempt made to reintroduce it. 
After several drops of the cerebro- 
spinal fluid have flown out, the 
syringe filled with 2 ml of a 5 per 
cent novocain solution or 0.5 ml of a 1 per cent sovcaino 
solution is attached to the needle. The syringe slowly aspirates 
1-2 ml of the cerebrospinal fluid and mixes it with the anesthetic 
solution. Then the mixture is slowly administered into the 
spinal canal, the needle is removed and the place of l he puncture 
is pasted with collodion. The patient is placed in a supine posi- 
tion. Within 5-10 minutes the patient loses sensitivity of the 
part of the body below the injection. If the patient is in a posi- 
tion with raised pelvis and lowered head, anesthesia also spreads 
above the level of the injection. Today spinal anesthesia is used 
along the entire spine, which makes it possible to perform oper- 
ations on tho trunk. Spinal anesthesia in the region of the thorax, 
so-called high anesthesia, is dangerous. 

While spinal anesthesia has certain advantages, it also has 
its shortcomings. It cannot bo considered safe because the ane- 
sthetic administered into the spinal canal may, by reaching the 
medulla oblongata, produce paralysis of the vitally important 
nerve centres of respiration and blood circulation. This is usually 
preceded by extreme pallor, nausea, vomiting, fall of tho blood 
prossuro and respiratory arrest. Particularly frequent are the 
complications in high spinal anesthosia in tho thoracic part 
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of tho spinal canal produced for operations in the upper part 
of the abdominal cavity. After spinal anesthesia the patient's 
head is therefore immediately placed on a bolster with the neck 
bent so that the chin touches the chest. Formiug an angle between 
the axis of the body and the head this position of tho patient 
prevents the anesthetic solution from spreading upward along 
the spinal canal and, consequently, from acting on the medulla 
oblongata. Moreover, during spinal anesthesia the patients 
are under no circumstances allowed abruptly to change their 
position, especially to assume a sitting or even half-sitting 
position. It should also be remembered that, when complica- 
tions occur, raising the head does not eliminate but, on the con- 
trary, increases the symptoms. Tho best method, if a compli- 
cation has developed, is complete rest and repeated subcutaneous 
administration of caffeine, ephedrine or lobeline. Caffeine admin- 
istered before the operation is useful as a prophylaxis, whereas 
morphine, ou the contrary, should not be administered before 
the operalion. After spinal anesthesia patients not infrequently 
have headaches and vomit. Under sovcaine anesthesia cyanosis 
and respiratory disturbances arc observed and 1 ml of a 5 per cent 
ephedrine solution should bo administered 10-15 minutes before 
the beginning of this form of anesthesia. Spinal anesthesia by 
sovcaine, which lowers tho blood pressure, is contraindicated for 
operations necessitated by trauma and internal hemorrhages. 

LOGA.L ANESTHESIA 

Infiltration and regional anesthesia are distinguished. In the 
former all the tissues and organs at tho site of operation are in- 
filtrated by the auesthetic solution. Certain chemical substances, 
for example novocain (procaine) solutions, are used as anesthetics. 
These subslances paralyse the nerve endings in the tissues and 
organs at the site of injection and render this part of the body 
insensitive to the subsequent surgical intervention. The solutions 
are injected with a syringe, and usually only the first injection 
is painful. The skin along the line of the cut is anesthetised first, 
then all the tissues encountered on the way are impregnated with 
the solution layer after layer. 

In regional anesthesia the anesthetic solution is injected 
near the nerve or preferably into the nerve coming from some 
part of the body. Thus, conduction in the sensory nerve is tem- 
porarily disturbed, and the whole region is anesthetised (hence 
the designation of this form of anesthesia). 

We also distinguish anesthesia of the nerve plexuses (for exam- 
ple, the brachia # l), which produces temporary loss of sensa- 
tion throughout the area of distribution of the plexus branches, 
anesthesia of the spinal roots (so-called paravertebral anesthesia ), 
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splanchnic anesthesia, and a number of other similar forms of 
anesthesia. 

Many operations can be performed under infiltration and 
regional anesthesia. These forms of anesthesia are indispensable 
in operations on internal organs in which general anesthesia is 
contraindicated. 

Novocain in a 0.25-0.5 per cent solution is usually employed 
for infiltration anesthesia, in a 1 per cent solution for regional 
and in a 2 per cent solution for.plexal anes- 
thesia. The marginal doses are 250 ml of a 
0.5 per cent solution, 125 ml of a 1 percent 
and 40 ml of a 2 per cent solution. How- 
ever, smaller amounts are used as a rule. 

Much greater amounts of the solution — 
up to 1,500 ml and more— aro used for 
administration of a 0.25 per cent novocain 
solution (anesthesia l>y A. Vishnevsky’s 
method). 

Novocain (procaine) intoxication is man- 
ifested in dizziness, excitement, uncon- 
sciousness, sleepiness, sometimes clonic 
spasms, stupor and cyanosis. It may end in 
death due to respiratory paralysis. In cases 
of intoxication the patient must be imme- 
diately given cardiacs; injection of 1-2 ml 
of a 20 per cent caffeine solution and cam- 
phor oil solutions is particularly recom- 
mended. In cases of respiratory arrest ar- 
tificial respiration is administered, imme- 
diately then a vein is cannulatod, the drugs 
are injected into the vein and a blood trans- 
fusion is made. 

For anesthesia of mucous membranes and the peritoneum these 
parts may be painted with a procaine (or dicaine) solution (a 
5 per cent solution for the peritoneum and a 10-20 per cent solution 
for the mucous membranes) or a 2 per cent dicaine solution. 

Anesthesia for primary treatment of wounds . Primary treatment 
of wounds may be performed under local infiltration anesthesia 
which in many cases is superior to general anesthesia. In other 
cases, for example, in multiple splinter wounds, for examination 
of the entire intestinal tract in injuries of the abdominal cavity, 
in cases of thoracic cavity injuries and extreme excitement of 
the patient general anesthesia is more expedient. 



Fig. 100. Ampule of 
ethyl chloride 



PREPARING THE PATIENT FOR THE OPERATION 

Tho time spent by the patient in the surgical department wait- 
ing for the operation is called the preoperative period , the time 
following the operation— the postoperative period . 

Mental Prophylaxis. Tho patient’s mental state is very impor- 
tant for the outcome of the operation and the postoperative period. 

I. P. Pavlov’s works have demonstrated the enormous role 
played by the central nervous system in pathological processes. 
His pupils have further elucidated this problem. It is sometimes 
possible to provoke a disease or alter its course by exerting an 
influence on the mind alone. 

Especially important is the role of the word as a factor which 
influences the patient’s condition and which must therefore be 
utilised in treatment. 

Improper behaviour of the medical personnel, for example 
suggestion to the patient of a nonexisting disease (cancer, ulcer, 
etc.) may greatly harm tho patient, cause loss of appetite, emacia- 
tion, appearance of pain, etc., and may even produce a clinical 
picture closely resembling the assumed disease (iatrogenic disease). 

Mental depression renders very diflicult the management 
of the patient in the postoperative period, lowers his resistance 
and is conducive to development of complications. Not infre- 
quently patients manifest either too light-minded an attitude 
to tho operation or a panic fear of it. They feel especially appre- 
hensive if they happen to witness any severe or lethal cases in 
the surgical department. 

Practical application of I. Pavlov’s teaching in hospitals 
has resulted in elaboration of a protective and therapeutic reg- 
imen based on the following principles: 

1) eliminating all stimuli which are unpleasant to the patients 
(odour of medicines, noise); 

2) eliminating everything that interferes with normal sleep; 

3) dispelling by persuasion the patient’s anxieties and ap- 
prehensions, while ho is waiting for the operation; 

4) eliminating .pain during operations, wound dressing, ad* 
ministration of medicines, etc.; 

5) combining rest wdth physical exercise and work. 
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It would be wrong not to answer the questions the patient 
asks about the operation, but, on the other hand, the operation 
should not be described in detail. If the patient's question cannot 
be evaded, it is best to tell him that the operation is'very desir- 
able. Statements to the effect that the operation is not serious 
and completely safe may undermine the patient’s confidence 
in the medical personnel. The patient is most favourably im- 
pressed by a calm and considerate attitude which makes him 
realise that the operation is necessary for his health. 

Considerable attention is now devoted in surgical departments 
to the Pavlovian therapeutic and protective regimen which is 
aimed at sparing the patient all possible emotional stress. All 
factors connected with the patient’s stay in the hospital and 
the surgical intervention are taken into consideration. From the 
organisational point of view this implies setting up special post- 
operative wards. The patient must not be kept waiting for the 
operation very long; he must not see any other operations or 
watch the preparations for his own operation. 

A friendly and sympathetic attitude of the personnel is very 
important. The reception of the patient by the reception nurse 
on duty, and a kindly explanation by the ward nurse of the 
regimen of the surgical department must pursue the single aim 
of completely reassuring the patient and persuading him that 
he will be given the best possible care. The case histories must 
be kept under lock and key and must under no circumstances 
■get into the hands of the patient; nor should the patient be told 
the results of the tests. 

Lastly, in some cases it is desirable to suppress all mental 
.activity of patients by preoperative and postoperative sleep 
therapy. 

Physical Examination and General Preparation of the Patient. 
To produce better results and render surgical intervention safer, 
it is necessary to consider carefully the patient’s general physical 
condition before the operation. The patient is therefore thor- 
oughly examined and the method of anesthesia as well as of the 
operation is chosen with due regard for the condition of the 
internal organs (heart, lungs, kidneys, etc.). 

It should be remembered that after surgical intervention the 
patient becomes more susceptible to infection, and the operation 
sometimes serves to aggravate his other ailments. If the patient 
has influenza, tonsillitis, furuncles, purulent wounds, or fever, 
the planned operation must be postponed. Only in urgent cases, 
for example, strangulation of hernia, intestinal obstruction and 
injury to internal organs, must the operation necessarily be per- 
formed. Since such patients are usually admitted immediate- 
ly before the operation, only the heart, lungs and sometimes 
the renal function are examined. In such cases the operation 
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has to be performed even when the internal organs are in poor 
condition because only an operation can save the patient’s 
life. 

A preliminary examination of the patient consists primarily 
in assertaining the condition of his heart and lungs, which is 
achieved by auscultation, percussion, measuring the blood pres- 
sure and using X-ray tests, as well as by observing the patient 
lo detect sigiis of dyspnea, cyanosis, or coughing, changes in 
the pulse, etc. The nurses must immediately report to the physi- 
cian all the changes noted in the patient’s condition. Asa matter 
of fact, the nurses are in constant contact with the patient and 
can easily sec any changes which may occur in his condition 
after his examination by the physician. These changes sometimes 
necessitate altering the method of anesthesia or of the operation; 
sometimes the operation has to be cancelled altogether. If the 
lungs were not adequately examined and upper respiratory ca- 
tarrh was overlooked, the patient frequently contracts bronchitis 
and pneumonia after the operation, especially after anesthesia. 
If the patient has a serious heart disease, particularly degenera- 
tion of the heart muscle, the operation not infrequently leads 
to cardiac insufficiency. Patients with a diseased heart must be 
given preliminary treatment. 

Preliminary treatment is also indicated in cases of chronic 
bronchitis and certain other pulmonary diseases. Such chronic 
ailments as syphilis, tuberculosis, malaria and diabetes mellitus 
must not remain unrecognised and uncontrolled. 

To invigorate debilitated patients, especially those who have 
starved for a long time, they are administered glucose solutions 
rectally, subcutaneously or intravenously. The organism is 
thereby supplied with the necessary nutrient material in the most 
easily assimilated form. The patient is llius prepared over a 
period of 2-3 days. He is given daily, or twice a day, 20 ml of 
a 40 per cent glucose solution intravenously or 400-500 ml of a 
5 per cent solution subcutaneously or per rectum. Simultaneous- 
ly, for better assimilation of the glucose, insulin is injected 
subcutaneously in a dose of one unit per 1-1.5 g of sugar, but 
not exceeding 15-20 units per injection. Extremely dehydrated 
and anemic patients (with protracted vomiting, constriction of 
the esophagus or the pylorus) should be given subcutaneous 
injections of physiologic saline solution to replenish the body 
fluids and electrolytes. 

Blood transfusions, as well as transfusions of native plasma 
or blood substitutes are made before very serious operations, 
especially to debilitated patients. 

It is very important to record the temperature twice a day 
for several days before the operation. The temperature is a good 
index of tho condition of the organism. If the fever is not connected 
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with the disease for which the operation is contemplated, it is 
best to postpone the operation until the causes of the fever have 
been ascertained or the affection responsible for it has been 
eliminated. " 

It is necessary to analyse the urine of every patient to be oper- 
ated on. The most important from the surgical point of view is 
the presence of albumin, cellular elements (casts, red and white 
blood cells) and sugar. 

Before some operations which necessitate prolonged confine- 
ment to bed the patients should learn to urinate and defecate 
in a bed pan, because they may havo difficulties doing it after 
the operation. 

If there are signs of inflammatory affection of the kidneys, 
the surgeon must abstain from the planned operation or admin- 
ister safer, i. e., local anesthesia. It is very important to ascertain 
the presence of sugar in the urine because In diabetes mellitus 
surgical wounds heal poorly. Diabetics are predisposed to infec- 
tion, their purulent processes often take an unfavourable course, 
thero is local necrosis of tissues, the infection spreads and not 
infrequently causes septicemia. In treating diabetics one should 
therefore be particularly careful about surgical intervention. 

Before the operation it is very important to examine the pa- 
tient’s blood (an erythrocyte count to detect anemia and a leuko- 
cyte count to detect leukocytosis) and, especially, the coagula- 
bility of the blood. Slow blood coagulation in hemophilia, liver 
disease, jaundice, etc., warrants the surgeon to postpone Hie 
operation or give it up altogether. To enhance the coagulability 
of the blood, the patient is administered, for several days before 
the operation, calcium chloride solutions intravenously, or hu- 
man plasma intravenously or intramuscularly, or vitamin K 
(vikasol) is given per os; only after this may the operation be 
performed. 

General Bath. Bodily cleanliness is particularly important 
for surgical patients. For this reason they are given a general 
bath on the eve of the operation. 

However, there are exceptions to this rule. Patients with 
wounds or with open foci of suppuration should be given no 
bath because the water may bring dirt from the skin into their 
wounds. If the wound or purulent process is localised on an ex- 
tremity and the patient is not in a very serious condition, a 
general bath or partial washing may be prescribed provided the 
dressing remains dry. Weak surgical patients (with peritonitis 
or purulent pleurisy), as well as patients with high fever or 
having hemorrhage (external or internal) should be given no 
bath. Moreover, no bath is prescribed in cases in which it is likely 
to cause pain (for example, in fractures of the bones of the trunk 
and lower extremities). Lastly, no bath is usually given before 


102 



urgent operations when any delay is dangerous (for example, 
before tracheotomy if the patient is suffocating). 

After the bath the patient should be given clean linens. 

Directly before being taken to the operating room the patient 
should be asked to urinate. Adult patients are given a subcutane- 
ous injection of 1 ml of a 1 per cent morphine solution 25-30 
minutes before the operation. One ml of a 1 per cent morphine 
solution is sometimes administered an hour and a half before 
abdominal operations performed under local anesthesia and the 
injection is repeated within an hour. After this the patient is 
calmer and is better able to tolerate local anesthesia and the 
operation. 

Preoperative Diet, and Preparation of the Gastrointestinal 
Tract. Evacuating the patient’s gastrointestinal tract is one of 
the important steps in preparing him for the operation. Patients 
who have food in the stomach are often observed to vomit under 
anesthesia. The vomit may enter the trachea and suffocate them. 
Moreover, with food in the gastrointestinal tract patients may 
involuntarily defecate on the operating table. Lastly, replete 
and distended intestinal loops are difficult to lay back into 
the abdominal cavity during a laparotomy. Repletion of the 
slomach and intestines during gastric and intestinal operations 
is particulaily undesirable when it is necessary to open the 
wall of the stomach or intestine because their contents may infect 
the poritoneum. During the postoperative period a tendency to 
constipation is often observed and food in the digestive tract 
leads to abdominal distention. On the other hand, strict diet, 
starvation for a few days before tho operation and administration 
of purgatives, especially to debilitated patients, also produce 
undesirable results. The benefits derived from these measures 
do not compensate for the weakening of tho patients since star- 
vation increases the acidity of the blood and tissues, which 
considerably aggravates the patients’ postoperative condition. 

On tho eve of tho operation the patients should be given light- 
er food. In some hospitals patients are administered one or 
two cleansing enemas — one on the eve and tho other one on 
the morning of the operation. However, it \s more advisable 
to administer only one cleansing enema, especially to weak 
patients. A full stomach, especially when it has to be operated 
on and cannot be purged normally (vomiting with a focal odour 
in casos of intestinal obstruction, retention of food in cases, of 
pyloric constriction), should be emptied before the operation 
by lavage. Only for operations on the large intestine (especially 
the rectum) should the preparation of tho patients be more vig- 
orous. In those cases the patients are administered a laxative 
and two enema’s; immediately bofore the operation they are 
given an opiate to suppress peristalsis and to keep the bowels open. 
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For operations under spinal anesthesia patients are prepared 
as they are for general anesthesia because in some cases spinal 
anesthesia fails and general anesthesia has to he produced. Only 
administration of morphine is contraindicated before spinal 
anesthesia. During local anesthesia it is enough, in most cases, 
to cleanse the intestines with an enema. For operations on the 
pharynx and larynx the patient’s stomach must be emptied 
since irritation of the pharynx during production of anesthesia 
may cause vomiting. 

Care of the Mouth. Considerable attention should be devoted to 
the care of the patient's oral cavity. It is desirable and, before some 
operations in the oral cavity, even obligatory to extract carious 
teeth; the teeth must be brushed and the mouth rinsed. During 
the postoperative period oral infection may spread to the sali- 
vary glands and cause postoperative parotitis. 

Preparing the Operative Field. In addition to general clean- 
liness, special attention should be devoted to preparing the part 
of the body where the operation will be performed. In the first 
place it is necessary to examine carefully the operative field. 
Not infrequently the operation has to be postponed because of 
skin lesions, such as scratches, eruptions, pustules, boils or ab- 
scesses. The nurse must report to the physician all the lesions 
observed. Lastly, the operation must often bo cancelled if the 
patient has an open purulent process somewhere on the arms, 
lace, etc. Of course, all the aforesaid does not apply to urgent 
or septic operations when such ailments do not warrant cancella- 
tion of the surgical intervention. In all other cases the skin dis- 
eases and purulent foci should be eliminated before the operation. 

Hot baths are given for several days before the operation in 
cases in which the skin on the hands or feet is very coarse and 
dirty. The operative field is usually shaved on the day of the 
operation because earlier shaving may give rise to an inflamma- 
tory process (suppuration) at the site of small cuts on the follow- 
ing day and thus cause a break in asepsis. In addition to remov- 
ing the hair and down, which render disinfection of the skin 
difficult, the contaminated superficial layers of the epidermis 
are scraped off during the shaving. It is necessary to shave off 
the hair not only in the operative field, but also all around it. 
Thus, for operations on the skull the whole head is usually 
shaved, while for minor operations only half of the head or the 
part closest to the site of operation is shaved. For operations in 
the region of the bridge of the nose the brows are shaved, for 
those in the region of the mouth, cheeks and chin — the* mous- 
tache and beard; for operations in the axillary areas— the armpits; 
for abdominal operations— the pubic hair; for perineal and 
vaginal operations— the whole area of the perineum and pubis. 
If the shaving is painful, or if the operation is performed on 
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a small child, the hair should be shaved after the patient has 
been anesthetised for the operation. Nurses should he able to 
do the shaving. The site lo he shaved is usually lathered. If 
the patient* is shaved immediately before the operation, the 
shaving should be done without soap so as not to soften the skin 
or render its disinfection difficult. In these cases the skin may 
be moistened with alcohol. The razor must be held as shown in 
Fig. 101, the skin being stretched by the fingers of the left hand. 
Special importance is attached to shaving for cranial operations, 



in which cases the shaving is done in the morning of Hie operation. 
The hair must first ho removed with a clipper. The shaver should 
ho careful not to cut the skin, shaving first with the shaft of the 
hair and then against it. The razor must he sharp and clean. 
During work it should be frequently wiped with alcohol. No 
razor used for septic cases should he used to prepare a patient 
for a clean operation. Before shaving and several times during 
shaving the razor should be stropped. Small cuts should be 
painted with iodine. 

Final preparation of the operative field takes place either 
in the scrub-up or the operating room immediately before the 
operation. The skin is disinfected and tanned, being twice painted 
with 540 per cent of iodine tincture. In some hospitals the skin 
is cleansed with benzine, to remove the oily secretions, before 
it is painted with iodine. Other agents, for example, benzine 
solution of iodine or an alcohol solution of tannin, may be used 
instead of the tincture of iodine. With a benzine solution of 
iodine the skin is scrubbed for 2-5 minutes and with a 5 per cent 
alcohol solution of tannin for five minutes. Various aniline 
dyes which poSfcess disinfecting properties are also employed. 
A 1 per cent alcohol solution of malachite green is the best. 
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Malachite green is cheaper than iodine and produces no burns 
on the face, nock, scrotum, in the anal region, etc. 

The mucosa, for example, that of the mouth, is prepared by 
rinsing the mouth with a mild disinfectant (hydrogen peroxide, 
potassium permanganate, boric acid, etc.). To prepare ttfe mucosa 
of the urinary bladder in cases of inflammation, the bladder is 
first washed out with rivanol, silver nitrate, and other disinfect- 
ing solutions. The mucosa of the rectum is prepared by enemas 
of a 1 : 1000 potassium permanganate solution. 

Preparing for urgent operations. Preparation of emergency cases 
differs from the aforesaid considerably. 

After a general examination to ascertain the condition of the 
patient’s heart and lungs, and administration of cardiacs and 
anesthetics, if these are necessary, the grossly contaminated parts 
of the body are washed or rubbod down. 

If it is impossible to prepare the digestivo tract, especially 
if the stomach is filled with food, gastric lavage is performed. 

The operative field is prepared by cleansing the skin with bon- 
zine, or 0.5 per cent ammonia water, and shaving tho hair. Prep- 
aration of the injured includes certain special features. The dirt 
and blood are removed from the skin around tho wound with the 
same agents. Tho wound is covered with a thick layer of sterile 
gauze, after which the hair is first clippod or shoarod and then 
shaved dry, or with the skin moistonorl with hydrogen peroxide. 
The person doing tho shaving must see to it that nono of the 
hair gains entrance into tho wound. 



POSTOPERATIVE CARE 

The time elapsing between the operation and the patient's dis- 
charge from the hospital is called the postoperative period. It 
varies between 7-8 days and several months, depending on the 
disease and the operation performed, as well as on the com- 
plications which may develop after tho operation, sometimes be- 
cause of improper care. To provont and control postoperative 
complications requiros very careful watching and thorough care 
of I he patient,. 

During tho postoperative period, especially immediately after 
the operation, tho pationt must be protected against cold air. 
This is particularly important since patients sometimes have 
chills after the operation. In such cases it is necossary to cover 
tho patients with blankets particularly carofully and use hot 
water bottlos. 

\ot infrequently patients sweat profusely after operations. 
In such cases they should bo carofully dried and at the same time 
protected from cooling; (ho moist linens should be changed. 
Several towels, a basin for vomiting, and a bedpan should always 
bo ready to hand at the patient’s bedside. The nurses who are 
taking care of the patient must also have a syringo and solutions 
of various drugs available. 

The patients' beds should be prepared particularly carefully. 
No croasos or folds should be loft in the shoots because the pa- 
tients somotimes lio in ono position without moving for sovoral 
days on end, and the slightest creaso gives them pain and pro- 
duces dccubilus-tissuo necrosis and ulcoralion. The patients 
may bo not particularly discomforted by the pressure of the 
creases in the sheets or othor roughnesses of tho bod because of tho 
pains in tho rogion of thQ surgical wound, and that may be the 
reason of bodsoros. 

Transportation of the patients. Careful and skilful transport- 
ation of pationfs alleviates their suffering and is especially im- 
portant in certain conditions, for example, internal hemorrhages 
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and fractures. Each concussion or careless movement may 
sharply aggravate the condition of the operated patient and even 
cause his death (hemorrhages, emboli, thrombosis, etc.). To 
transport a pationt, it is necessary to lift him cfhsil^, slowly 
and carefully, without abrupt movements, and thoroughly pro- 
tecting the area of the surgical wound. The morbid part of the 
body should bo hold strongly but carefully. It is well lo act in 
response to such commands as lift, lower , forward , halt. Only 
childron (not under anesthesia) may be transported by one per- 
son. During transportation 
the patient should put one 
arm around tho neck of the 
carrier and snuggle up 
against him, I he carrier 
placing ono arm under the 
patient’s back and the other 
under his buttocks. 

A patient can be trans- 
ported much more conve- 
niently by two orderlies, 
both orderlies walking on 
tho same side of the patient 
(Fig. 102). The patient 
should be lifted as follows: 
the first orderly places ono 
arm, palm up, under the 
occiput and neck of the 
patient holding the pati- 
ent’s upper arm with his 
hand and placing tho other 
arm under the patient’s 
small of the back. Tho second orderly places one arm under the 
patient’s sacrum and tho other arm under his legs, preferably 
under the knees. Graver patients, especially with injured lower 
extremities, are best transported by three medical orderlies, one 
holding the head and upper part of the trunk, one— the polvis and 
small of the back, and one— tho logs. 

Sometimes the patient is brought to tho ward on a wheeled 
stretcher. The wheeled stretcher is placed obliquely or perpendic- 
ularly to the side of the operating table, on which tho orderlies 
stand, the head end of the wheeled stretcher adjoining the foot 
of the operating table or, on the contrary, the foot of tho wheeled 
stretcher adjoining the head of the operating table. 

While transporting a patient under anesthesia, the orderlies 
should see to it that his arm does not hang on the side opposite 
to them; the patient’s hands should be placed on his abdomen. 

Especially grave patients (for example, with fractures) are 



Fig. 102. Patient carried by two orderlies 
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transported in bed which is placed on wheels by special supports 
or on trucks. The bed should bo lifted on to the truck and taken 
off carefully. 

Patient 1 s position. After the operation the patient is usually 
placed on his back. This position is the most comfortable and 
restful, and some surgeons keep their pationts in this position for 
sovoral days after tho operation, while others allow their patients 
to lie at their will, i.e., to turn in bed as they please. Frequently 
the pationts themselves abstain from turning in bod too soon 
because these movements are painful, especially aftor an opera- 
tion in the abdominal or thoracic cavities. 

It is necessary to see to it that the patients should Lie on an even 
surface ; a rubbor ring or pillow should be placed under the pel- 
vis but so as not to produce a sag of tho small of tho back, since 
this may cause pain in it. Until tho patient has come out of anes- 
thosia his legs should be tied to l he bod with a towel above the 
knees. But should the patient want to bend his logs upon awaken- 
ing, l hero are no reasons to prevent him from doing it. A pillow 
or special bolster may be placed under the patient’s flexed knoes. 
In this position the abdominal muscles relax, and lying tiros 
the patient loss. 

If the patient lies on his back for a long time, it is necessary 
to lake care that he does not develop bedsores which usually 
appear in tho area of the sacrum, the crests of the ilia, the heols 
and shoulder blades. Bedsores appear particularly soon in stout, 
as well as extremely emaciated, weakened and grave patients. 
To prevent bedsores, it is necessary, in addition to taking care 
of tho bed, to rub tho patient’s skin at the points of pressure with 
camphor alcohol and to turn the patient on a side with the per- 
mission and on instructions of tho physician. 

Lying for a long time in a certain position very unfavourably 
affects old or extremely feeblo pationts, especially cancer patients. 
If such pationts lio in a supine position for a long time, the lower 
lobes of their lungs are not properly inflated during respiration 
and therefore develop congestivo and thou inflammatory pheno- 
mena. If such patients cannot move by thomselvcs, they should 
be helped from time to time to change their position. The weaker 
and older the patient, the more dangerous it is for him to lie in 
one position for a long time. 

After most sorious operations in the abdominal and thoracic 
cavities the best position is half-sitting with the legs slightly 
bent (Fig. 103). A special support which makes it possible to 
put the patient in a sitting or half-sitting position is attached 
to the bed under the head of the mattress (Fig. 104). To prevent 
tho patient from sliding down, a pillow or bolster fastened to the 
bed are placed finder his shanks and a stop is made for his foot. 
Sometimes the patient is put in a special bed (Fig. 105). An in- 
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flated rubber ring is placed under the pationt’s buttocks and 
pillows under his head and upper part of the body. The advan- 
tages of this position are: relaxation of tho abdominal muscles, 
which alleviates pain in tho surgical wound; reduced pressure on 



Fig. 103. Half-sitting position 


the deep-seated organs (diaphragm). It facilitates respiration and 
tho heart function; during infectious processes in the abdominal 
cavity the purulent exudate does not accumulate in the deep 



Fig. 104. Head support 


pockets of the upper and posterior parts of the abdominal cavity 
but flows down, thus reducing the danger of diffuse peritonitis; 
lastly, this position is less tiring because all the muscles of the 
body and limbs are under a lesser strain. Moreover, it is more 
convenient to give tho patient food and drink, and generally to 
care for him. > \ 

After some operations accompanied by extensive loss of blood 
patients are placed in a supine position without a pillow with 
the foot of the bed raised. After operations on tfie spine and in 
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injuries to the back and in the area of the buttocks the patients 
are placed in a prone position. The wounded will lie more com- 
fortably if pillows are placed under the lowor part of their shanks, 
the upper patft of the chest and under the head. But in these cases 
bedsores may appear in the region of the crests of the ilia, the 
ribs and knee joints. After certain operations on the skull the 
patient is placed on his side, one leg, usually tho lower one, is 
flexed in tho knee and brought close to tho abdomen, while the 
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Fig. 105. Half-sitting position in bed with folding 
shield 


other leg is extended. This position is raroly used immediately 
after tho operation, but it is very convenient for turning the pa- 
tient during the days to come. It is only necessary to watch that 
no bedsores appear in the area of the trochanter, tho ankles, 
crest of tho ilium and the costal arch. 

Patient's rising after the operation . How soon after tho oper- 
ation may the patient rise? Great importance is attached to this 
quostion, especially after operations in tho abdominal and thora- 
cic cavities bocause of possible gravo complications. Mild cases 
and patients oporated on I he neck, except goiter cases, are usu- 
ally ambulatory patients. 

The opinions of surgeons regarding patients after simple opera- 
tions in the abdominal cavity and abdominal wall (appendectomy, 
herniotomy, etc.) somowhat differ, but most surgeons do not 
permit tho pationts to walk to tho ward after such operations 
or to get out of bod too soon. Theso pationts must be brought to 
tho ward on a whooled stretcher, although they are permitted to 
move in bed, turn and lie on a side from the very first day. Nat- 
urally, tho patients after general anesthesia are an exception, 
since they have to lie in a supine position. Most of the patients 
are allowed to sit up in bed and get up, combining their rising 
with corrective exercises, on the second or third day. 
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After serious surgical interventions in the abdominal or tho- 
racic cavities patients may not rise for 5-7 days, this period being 
sometimes even prolonged. In this respect the medical personnel 
should in some measure be guided by the way the patient himself 
feels. In cases in which early rising is not indicated,' corrective 
exercises, especially breathing exercises, should bo performed 
on the second or third postoperative day. The fear of some pa- 
tients, who think that the suture may part if they rise soon after 
the operation, should be dispelled. The gonoral rule should be 
that the patient may get out of bed after the operation only by 
permission of the attending surgeon. 

Early rising and corrective oxercises are particularly impor- 
tant for elderly patients. Prolonged immobilisation of such per- 
sons disturbs the circulation in the venous system and is con- 
ducive to formation of thrombi and dangerous, sometimes fatal 
emboli (see Vascular Diseases). 

Patient's appearance. During the postoperative period Lho med- 
ical personnel tending the patients must carefully watch their 
condition, noting all the changes which take place. This will 
help to discern in good time the first signs of postoperative com- 
plications— pneumonia, peritonitis, suppuration of the wound, 
intestinal paralysis, retention of the urine, and dehiscence of the 
wound, especially after removal of the stitches. 

In observing the patient attention must bo paid to his appear- 
ance because it is not infrequently possible to identify develop- 
ing complications by changes in the patient’s appoarance. One 
of the important symptoms is pallor which appears during in- 
ternal hemorrhages, weakening of tho cardiac function, fainting, 
etc. A flushed face often indicates the beginning of a fever and, 
especially often, postoperative pulmonary complications. A 
bluish tinge denotes respiratory difficulty and an icteric skin— a 
difficulty of bile outflow, affection of the liver or goneral septi- 
cemia. Lastly, in some cases the expression of the patient’s face 
is characteristic of certain complications; for example, extreme 
pallor, a pinched face, sunken eyes with dark rings under them 
— the so-called Hippocratic face or peritoneal expression — in- 
dicate peritonitis, etc. 

Temperature. During the postoperative period it is very im- 
portant to watch the patient’s temperature because most com- 
plications are attended with fever. The temperature should be 
recorded twice a day— morning and ovoning. 

Slight hyperthermia (up to 37.5°C) during tho first days fol- 
lowing the operation occurs, as a rule, and is due to operative 
trauma. Nor is hyperthermia (up to 38°G), usually observed during 
the first 2-3 days after spinal anesthesia, of any great importance. 

A sharp and prolonged rise in temperature beginning on the sec- 
ond or third day after the operation , especially if it is accompanied 
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by chills , may indicate a number of serious complications . The 
medical personnel must he ablo to interpret the hyperthermia 
correctly aiuj to lake the necessary measures. The temperature 
not infrequently rises during resorption of the blood accumulated 
at t lie site of the operation (postoperative hematoma), but pro- 
tracted hyperthermia will in this case indicate an incipient in- 
fection— suppuration of the hematoma. 

Hyperthermia in operated patients very often indicates pul- 
monary complications (bronchitis and pneumonia); in such cases 
it is usually accompanied by coughing, expectoration, dyspnea, 
respiratory difficulty, pain in the chest, and other signs. 

The temperature may also rise as a result of an infectious 
process in the region of the wound (postoperative suppuration). 
In this case the temperature begins to rise 1-2 days after the oper- 
ation and gradually increases being 0.5-1 "C lower in the morn- 
ing than in the evening. Pain and inflammatory phenomena are 
usually noted in the wound. Timely ascertainment of the reasons 
for the fever is important because postoperative suppuration is 
eliminated much faster after a quick opening of the wound (re- 
moval of the stitches). Lastly, it must not lie forgotten that hy- 
perthermia during the postoperative period may also be caused 
by intercurrenl general infections— various virus infections, ton- 
sillit is, etc. 

Cardiac function is one of the main characteristics of the pa- 
tient \s condit ion. 

The intermediate medical personnel judges the activity of 
the cardiovascular system by the pulse, noting all its changes. 
Acceleration of the pulse, especially if the latter is weakened, 
is particularly important. In a number of diseases acceleration 
of the puls J (more than 100 beats per minute) is one of the signs 
indicating aggrar ition of th * patient' s general condition. Especially 
important is a progressive acceleration with a simultaneous 
weakening (thready pulse) and oven disappearance of the pulse. 
It is most frequently observed during hemorrhages and diminu- 
tion of the cardiac function. A slow pulse (less than (50 beats 
per minute) is very significant only after certain operations (on 
the brain, liver). A slow, tense pulse after an operation on the 
brain may indicate grave complications (compression of the brain). 

Changes in the pulse necessitate a search for their causes and 
for measures to eliminate them; first of all — to stop the hemor- 
rhages, to take measures against shock, to administer cardiacs 
in cases of heart failure, etc. 

Organs of respiration. While watching the respiration, it is 
necessary to observe its type, because in some cases costal res- 
piration appears as a result of a tight dressing applied to the ab- 
domon, porilonitis, pains caused by an inflammatory process in 
the wound after gastric operations, etc. Abdominal and mixed 
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type of respiration are of lessor significance. It is also necessary 
to nolo the respiratory rale and appearance of dyspnoa (during 
abdominal dislention or pneumonia). Tho medicaj personnel 
must also notice whether the patient has pains in the chest, especi- 
ally during respiration, whether or not ho coughs up any sputum, 
the character of the sputum and whether or not it contains blood. 

It is vory useful to teach tho patients, especially after cavitary 
operations, to do so-called breathing exorcises, i.e., to make sev- 
eral deep inspirations every hour and expectorate, since sputum 
retained in the bronchi may cause pulmonary disease. The pa- 
tients should be explained that such expectoration is not only 
harmless, but, on the contrary, is even most beneficial. If ex- 
pectoration is very painful, the patient may, after minor oper- 
ations (herniotomy, appendectomy) slightly press on Iho wound 
with his hand during expectoration, since this prevents vigorous 
muscular movement in tho area of the wound and reduces pain. 
It does the patient well to inhale carbon dioxide several times a 
day during the first days after tho operation. 

Watching the nervous system. It is necessary to watch Hie pa- 
tient to see whether or not ho is conscious, dejected or excited, 
and whether or not ho has headaches and sensory disturbances. 
The patient’s nervous system is in largo measuro affected by 
postoperative pains. Tho pains are particularly intense during 
the first two or three days after the operation, following which 
they gradually abate. Pains continuing for a long timo mosl fro 
quontly indicate inflammatory phenomena in tho wound. Re- 
currence and increase in pains between tho second and fifth day 
after tho operation aro especially characteristic of inflammatory 
phenomena. 

It should be remembered that persons with a highly excitable 
nervous system poorly tolerate even slight pain and suffer more 
than those who are more patient. Good care, a friendly altitude 
of tho medical personnel, coraploto physical and mental res!, 
and absence of any anxiety favourably influence t ho patients' 
condition during tho postoperative period. 

The patients aro allowed to exercise their habits only if the 
latter are not at varianco with tho rules of hygicno; for example, 
smoking is prohibited, especially during the first days after tho 
operation. 

Postoperative insomnia is particularly distressing for the pa- 
tients, especially during tho first days after tho operation, whereas 
it is precisely at this timo that quiet and refreshing sleep is 
particularly important. Sometimes insomnia persists for a long 
period, especially in nervous patients, and greatly exhausts them. 
The causes of insomnia may be: overexcitement due to nervous- 
ness during the operation (especially under local anesthesia) and 
during the postoperative period (fear for the outcome), and post- 
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operative pains . To control insomnia, hypnotics — barbiturates — 
are given during the first days. To roduco the excitability of the 
nervous system, the patients are sometimes given bromides with 
valerian drops. Lastly, to relieve pain, narcotics (proscribed by 
the physician) are usually indicated during the first days aflor 
the operation. It is best to administer the narcotics — 1 ml of a 
1 per cent^morphino solution or 1 ml of a 1-2 per cent pantopon 
solution — subcutaneously. 

Morphine is usually administered in the evening following 
tho operation but, if the patient has intenso pains, it may bo ad- 
ministered immediately after cessation of anesthesia, for tho 
night and on tho day after the operation. Usually no more than 
two injections a day aro made. Administration of narcotics must 
bo suspended within a fow days after tho operation to avoid ha- 
bituating tho patient to them. If narcotics have to be used for 
a longer timo, morphine should bo alternated with pantopon. 
If the patient insists on administration of narcotics, tho latter 
are not infrequently replaced with physiologic saline solution 
(psychic influence). The medical personnel should be particularly 
careful about administering narcotics to chronic patients who 
have protracted pains and to nervous patients who usually be- 
come very rapidly habituated to narcotics. Pyramidon, codeine 
and promcdole arc used as weak analgesics. 

But to eliminate postoperative pains it is first of all necessary 
to put the operated part in a comfortable and restful position be- 
cause tho moro restful the patient’s position, the sooner will the 
nerve endings cease to bo irritated and tho pains will disappear. 
Pain may also be caused by a tight, especially immobile bandage. 
In the latter case, if the patient complains of pain, the bandage 
must bo examined to see if it is not too light and if it does not 
need loosening. 

Organs of digestion. It is very important to ascertain if tho 
patient has nausea and hiccups, and if lie vomits. Vomiting is 
frequently observed during the first day after anesthesia, but its ap- 
pearance two days after the operation , especially simultaneously with 
hiccups , may indicate a grave postoperative complication , namely , 
peritonitis . Special attention should be given to the character of 
the vomit, to see if it contains blood and if it looks like coffee 
grounds, which indicates gastric hemorrhage. It is also impor- 
tant to make sure whether the patient discharges his gases and 
whether he has abdominal distention, because the latter is very 
painful. If the gases are not being discharged and tho abdomen 
is distended, it is necessary to introduce a rubber tube 7-10 cm 
deep into tho rectum; however, the tube must not be kept in the 
rectum for more than half ail hour. If the introduction of the tube 
proves ineffective, a siphon enema or a small (two glassfuls) enema 
of a 10 per cent hypertonic common salt solution is administered 
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by prescription of the physician. The enema helps to discharge 
the gases from the intestines. The patient should he daily asked 
about his stool, its character and whether it contained blood or 
looked tarry (sign of gastric or intestinal hemorrhage). Since 
the patient is in a recumbent position, and is inactive, as well 
as for a number of other reasons, retention of the stool is most 
frequently obsorvcd after operations, and the patient is therefore 
given daily (or every other day) enemas during the first week fol- 
lowing the operation. Patients do not have to be administered 
laxatives during the first postoperative days, except those who 
were operated on urgently without chance to purge the intestinal 
tract before the operation. 

Urinary organs . The patients must be watched to see whether 
or not they urinate. Not infrequently patients cannot urinate 
in a recumbent position or because of pain in the wound caused by 

tension of the abdominal 
muscles during urina- 
tion. In such cases a hot 
water bottle is placed on 
the region of the urinary 
bladder and the patient 
is given 0.5 g of uro- 
tropin per os; sometimes 
the patients are allowed 
to change their position. 
If the operation permits, 
the patient may rise. 
Should all these meas- 
ures fail to help and the 
urinary bladder remains replete (patients complain of a re- 
plete bladder, or in some cases, especially when the patients 
are unconscious and have not urinated for a long time, a dis- 
tended bladder is palpable over the pubis) the urine is drained 
artificially by means of a catheter (Fig. 100). 

Catheterisation is also employed to irrigate the urinary blad- 
der, administer medicinal substances and obtain urine for anal- 
ysis directly from the bladder (most frequently in women). 

It should be remembered that it is not difficult to drain the 
urine but, if the rules of asepsis are not properly observed, infec- 
tion may be introduced inlo the bladder and may lead to grave 
complications. Repeated and prolracted catheterisat ion is par- 
ticularly dangerous. 

Withdrawal of the urine is not a safe procedure and must be 
resorted to only in cases in which it is indicated, for example, post- 
operative retention of urine, paralysis and diseases of the bladder. 

Catheterisation is contraindicated during acute inflammation 
of the urethra. 



Fig. 106. Catheterisation with a soil 
catheter 
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To drain the urine, nurses use a soft catheter or prepare a 
semi-soft or hard catheters which are introduced into the urethra 
hy a physician. The most widely used are catheters Nos 14-18. 

The cathiter is inserted hy its rounded end near which there 
is a lateral oval opening. The external end of the catheter is ex- 
panded in the form of a funnel for introduction of the syringe 
tip during lavage. 

Catheters are sterilised by boiling. Hy frequent boiling I hey 
lose Iheix* elasticity, become soft and unfit for use. After use 
catheters are washed with soap and water and are dried. 

For catheterisation it is necessary to prepare: a sterilised 
catheter, sterile vaseline or glycerin, a rivanol solution, sterile 
dressing and a basin for the urine. 

It is easier to drain the urine in women because the female 
urethra is short and straight. 

The female patient assumes a supine position with legs parted. 
The external genitalia are washed with soap and water and the 
mucosa of the urethral opening — with a rivanol solution after 
parting the labia majora. 

If there is a discharge from the vagina, the latter has to be 
douched. 

After thoroughly washing her hands the nurse lakes the cathe- 
ter near its nozzle with a forceps, holding the external funnelled 
end with the fourth and fifth fingers. She must not touch with 
her hands the parts of the catheter which will he introduced into 
the urethra. Then nurse pours sterile vaseline oil over the cathe- 
ter, holding it nozzle up, stands on the right side of the pa- 
tient, parts the labia majora with the fingers of her left hand and 
introduces the catheter, grasping it with the forceps closer and 
closer to the external end until urine begins to flow. 

It is more difficult to introduce a catheter into the male ureth- 
ra because of its length and complex curved form. Difficulties 
may arise during the introduction of a catheter into the external 
opening of the urethra which may be constricted, as well as at 
the points of the expansion of the urethra in its bulbar part and 
at the very entrance to the bladder (hypertrophy of the prostate, 
spasm). No force whatever must be used during insertion of the 
catheter; the latter must pass absolutely freely. In case of ob- 
struction it is necessary to w r ait until the spasm disappears. The 
patient must assume a supine position. After washing her hands 
the nurse stands on the left of the patient and retracting the 
foreskin washes with a rivanol solution the glans pefnis, espe- 
cially in the region of the external urethral opening. 

Holding the catheter with a forceps and coating its tip with 
glycerin or vaseline oil the nurse asks her assistant to hold tho 
external end of 'the catheter and carefully inserts the catheter 
into the urethra. The nurse must see to it that no portions of the 
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catheter inserted in the urethra are touched by any hands or 
anything unsterile. If this has happened, however, the cathe- 
ter should be boiled again and catheterisation resumed. 

Grasping the catheter with a forceps closer and closer to its 
external end and holding the penis with the left hand at first 
vertically and then by drawing it upward and forward the nurse 
introduces the catheter carefully and smoothly, until urine be- 
gins to flow. 

Observation of the urine consists in determining its qualities 
(turbid— in diseases of the urinary tract, icteric— in diseases of 
the liver, containing blood — after operations on the urinary tract). 

After a number of operations, for example, on the kidneys, 
it is necessary to determine the amount of the urino excreted dur- 
ing the day. For this purpose the urine is collected into a special 
graduated vessel and, while emptying it at a certain time of day 
prescribed by the physician, the nurse records on a special sheet 
of paper the amount collected during the day. At the same time 
the amount of liquid consumed by the patient during the day is 
also accurately recorded. 

Patient's diet. Before, during and soon after the operation 
the patient’s organism loses a considerable amount of fluid, i.c., 
it becomes dehydrated. It is therefore necessary to replenish the 
lacking amount of fluid during the postoperative period. Dehy- 
dration of the organism is not infrequently manifested in tor- 
menting thirst. After operations under local anesthesia the thirst 
can be very well quenched with water, warm or cold tea, mineral 
water, tea with lemon, etc. But the patients should be given to' 
drink only if the stomach and intestines were not involved in 
the operation, otherwise they are usually not given anything 
to drink during the first days. If it is impossible to adminis- 
ter the requisite amount of liquid per os (1,000-2,000 ml per day), 
it should be administered in some other way. If the operation was 
not performed on the intestines, a physiologic saline solution 
(salt enemas of 100 ml of solution every hour or a rectal drip of 
300 ml of the solution 2-3 times a day) may be administered 
through the intestinal tract. Moreover, during the first days after 
the operation it is permissible and advisable to administer up to 
500-600 ml of physiologic saline solution subcutaneously or in- 
travenously (twice a day). 

To relieve the feeling of dryness in the mouth, the patients 
are allowed to rinse the mouth with water, provided they do not 
swallow if, or to wipe their lips and tongue with a moist cotton. 
If the patients do not feel nausea during the first six hours after 
the operation, they may be given to drink in small swallows every 
15 minutes. Patients operated on the stomach, esophagus or the 
oral cavity are an exception (the diet of these patients will be 
discussed below). 
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The patients’ diet should be watched particularly carefully. 
Their wardmates and relatives sometimes bring them entirely 
inappropriate food soon after the operation. The medical person- 
nel must not allow this and must explain to the patients in good 
time the importance of their regimen. 

Prolonged starvation after an operation is undesirable because 
it only weakens the organism. However , after any operation , es- 
pecially on the gastrointestinal tract , abundant or coarse food may 
provoke the gravest consequences and even prove fatal. A diet is 
prescribed in accordance with the disease and character of the 
operation. 

If the operation did not involve the abdominal cavity, the pa- 
tients may resume their usual diet during the very first days 
after the operation, but must not eat coarse food or food which 
is difficult to assimilate (tinned food, sausage, bacon, etc.). 

Alter operalions in the abdominal cavity, but without inci- 
sion of the stomach or intestines, the diet is restricted to avoid 
formation of gases (meleorism) and abdominal distention, in 
these cases the patients are given a so-called soft diet without 
milk (broths and soups with zwieback, jellies, baked apples, 
thin gruel and soft-boileU eggs); such patients are transferred to 
the common diet only on the seventh or eighth day. 

A stricter diet is prescribed after operations involving open- 
ing of the stomach or intestines. During the first 5-7 days the 
patients are given only liquid food (broth, yolks mixed with water, 
scrambled eggs, thin jellies and fruit juices). The medical per- 
sonnel must he careful about giving the patients milk because 
the latter produces abdominal distention; patients tolerate milk 
better when it is half-diluted with tea or boiled water. Gruelly 
food (soft boiled eggs, semolina, mashed vegetables) is allowed 
only on the seventh or eighth day, and zwieback on the tenth 
day, after which the patient is gradually put on the usual soft 
died. The patients may be allowed to suck on hard fruit candy. 
After certain operalions, mainly in the oral cavity, taking food 
per os is contraindicated. Such patients are fed through a feeding 
tube inserted through the nose. 

Watching the bandage. Some incipient complications may be 
discovered and some prevented by watching the bandage, which 
is part of the duties of the medical personnel. The bandage may 
become loose and be displaced. In such cases it is necessary to 
reinforce it with a new bandage. If the bandage has completely 
come off the wouud and the latter is exposed, it is necessary ur- 
gently to rebandage the patient. Sometimes the bandage is too 
tight; if it is on an extremity, the latter becomes edematous be- 
low the bandage, in which case the bandage must be loosened 
or replaced. If am ice bag is prescribed, it should be kept at the 
proper place. The attendants must sec to it that the bandage does 
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not become soaked. If the bandage is soaked in pus, urine 
or other excretions from the organism, a new layer of cotton 
must be added to it. If the bandage is soaked in but little blood, 
an additional bandage may be applied on top; if it becomes sop- 
ping wet rapidly (which usually indicates considerable hemor- 
rhage), it is necessary to take immediate measures to arrest the 
hemorrhage and summon a physician. It should also be remem- 
bered that if the bandage becomes soaked in a serosanguineous 
fluid it may serve as the first sign of a serious postoperative com- 
plication — dehiscence of the abdominal wound with visceral pro- 
lapse . 

Bandages soaked in serosanguineous or serous fluid should there- 
fore never be neglected. The reasons for the soaking should be 
immediately ascertained, especially after removing the stitches. 
Considering the danger of dehiscence of the wound, this 
complication should be identified as soon as possible. Only then 
will it be possible to render the patient the necessary assistance. 

Changing the bandage . If there are no postoperative compli- 
cations (fever, intense pain in the area of the closed wound, etc.), 
the first bandage should be changed on the seventh or eighth day, 
which usually coincides with removal of the stitches. However, 
for control purposes it is best to change the bandage sooner. Some- 
times gauze tampons or drains are inserted in operative wounds 
during the operation for better draining of the blood, tissue fluid 
and pus. In cases of injury to small blood and lymph vessels over 
a considerable area, for example during excision of cancer of the 
breast, clean wounds are also drained. In such cases the tampons 
and drains are removed on the first or second day after the oper- 
ation. From the abdominal cavity tampons are usually removed 
on the seventh or eighth day. In cases of septic operations (ab- 
scesses, phlegmons, etc.) the first bandage is changed on the sec- 
ond or third day after the operation, and if the bandage is con- 
siderably soaked in pus — on the day following the operation. 

Removing the stitches. Most of the operations are accompanied 
by closing the skin w'ound. The stitches are removed after the 
edges of the wound have grown together. The period required 
for the wound to heal varies with the age and condition of the pa- 
tient, and the time when the stitches are removed therefore va- 
ries with the patients. In most middle-aged patients the stilches 
are removed on the eighth day. In children and adults, after an 
operation on the face, the stitches are removed on the fifth or 
sixth day. After major abdominal operations, as well as in w r eak, 
emaciated patients, especially cancer patients, and if the 
stitches are subject to great strain (for example, after removal of 
large portions of the skin, etc.) the stitches are removed later. 
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POSTOPERATIVE COMPLICATIONS 


Various complications, inducing cardiac failure, pneumo- 
nia, kidney affections, etc., may develop during the postoperative 
period. 

Observation of the patient will enable the nurse to notice the 
first signs of pulmonary disease. These signs include fever, dif- 
ficult and rapid breathing, flushed face, coughing, especially with 
sputum containing blood or pus, or having a rusty colour. 

A weakened and rapid pulse may indicate cardiac weakness, 
in which case it requires urgent administration of proper cardi- 
acs. The frequent retention of urine and the measures taken 
in such cases were already discussed above. The possible 
postoperative abdominal distention (meteorism) and the 
methods of aiding patients in this complication were also men- 
tioned. 

Operations in the abdominal cavity may be complicated by 
peritonitis, dehiscence of the wound and visceral prolapse. The 
last complication which usually develops after removal of the 
stitches is indicated by a very wet bandage. Such cases require 
an urgent reoperation. 

Healing of the postoperative wounds may sometimes be com- 
plicated by accumulation of blood in the tissues (hematoma), 
hemorrhages from the wounds or suppuration in them. 

Bedsores, i.e., necrosis of portions of the skin, which leads 
to formation of superficial or deep (reaching to the bone) ulcer, 
are not a rare complication. They may be simple or gangrenous, 
dry or with considerable purulent and putrefactive discharges. 
Bedsores are a result of prolonged confinement to bed in one po- 
sition; they develop mainly at points long under pressure of the 
weight of the body. In patients lying on the back bedsores appear 
in the region of the sacrum, shoulder blades, elbows and heels, 
while patients lying on the side develop them in the region of 
the trochanter, crest of the ilium, elbows, thighs and ancles. 
In some cases bedsores develop at points of contact of skin sur- 
faces, as for example the medial surfaces of the thighs at the 
knee joints, the skin under the breasts in females, etc. Develop- 
ment of bedsores is also fostered by an insufficiently even surface 
on which the patient lies, folds and crumbs on the sheet, mois- 
tening of the skin with urine, pus or other discharges at points 
of pressure. Bedsores appear particularly often in very thin, 
emaciated, weak patients, as well as in very stout ones. Develop- 
ment of bedsores is also favoured by a humid and perspiring skin, 
mainly in patients with rectal or urinary incontinence. Lastly, 
bedsores appear particularly rapidly and easily as a result of 
disturbances in ^innervation, for example, in injuries and dis- 
eases of the spinal cord. 
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To prevent appearance of bedsores, the patient’s skin must 
be carefully watched. Grave and all postoperative patients are 
placed on rubber rings, their points of pressure are examined sev- 
eral times a day and the skin is rubbed down wjtli camphor 
or ethyl alcohol. A bedsoro begins with the appeararfee of a dark 
or red spot at the point of pressure, following which the portion 
of the skin becomes brown and insensitive; the superficial layer 
of the skin peels off and a section of necrotic tissues forms under 
which a suppurative process may develop. In most cases bedsores 
are a result of neglect on the part of the attending medical per- 
sonnel. As soon as suspicious portions of skin appear, it is neces- 
sary to report them to the surgeon and obtain permission to change 
the patient’s position. Treatment of a bedsore consists in paint- 
ing the necrotic sections with a tincture of iodine, removing (he 
necrotic tissues and applying dry aseptic dressings (after removal 
of necrotic tissues dressings with ointment are applied). Strict 
cleanliness is indispensable. General treatment consists in im- 
proving the patient’s diet and timely physiotherapy. 



HEMORRHAGES AND HEMOSTASIS 

A hemorrhage is one of the mosl dangerous faclors in an in- 
jury. The extent of the danger depends on the character of the 
wound (incised, coni used, etc.) and a number of oilier factors — 
size of the wound, type of injured vessel (artery, vein), its posi- 
tion, etc. 

If the blood flows to the exterior from the wound , it is an ex- 
ternal hemorrhage ; if the blood flows into the tissues or cavities 
( thoracic , abdominal ), it is known as an internal hemorrhage. A 
hemorrhage into closed cavities sometimes remains to a certain 
extent hidden (internal); if it occurs into cavities which com- 
municate with the environment (stomach, intestines, urinary or- 
gans), the blood may he discharged to the exterior and the hemor- 
rhage becomes \isible (external). In addition to the primary hem- 
orrhage which occurs immediately after the injury, subsequent 
or secondary hemorrhages from the wound are not infrequently 
observed. The reasons for a secondary hemorrhage are: disengage- 
ment of a thrombus which formerly obstructed a vessel, pu- 
rulent resolution of this thrombus, displacement of the ligature, 
damage to vascular walls by foreign bodies (shell splinters and 
bone fragments) and, lastly, destruction of vascular walls by a 
purulent process. 

Since such hemorrhages are possible, the patient must be 
watched as long as the wound heals, especially during the first 
weeks, and in cases in which the wound does not cease to sup- 
purate and does not heal for a long time during severe infectious 
processes. 

Arterial, \euous, capillary and parenchymatous hemorrhages 
are distinguished according to the nature of the injured vessel. 

Arterial Hemorrhages. Arterial hemorrhages are the most rapid 
and dangerous ; in injuries to the aorta and major arteries, for 
example, the subclavian, carotid or femoral arteries, the patient 
may die before he is administered any aid. 

Usually arterial hemorrhage can be recognised without any par- 
ticular difficulty; since arterial blood is saturated with oxygen 
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and has a bright-red colour, it is ejected in spurls and quickly 
soaks the dressing. Compression of the artery above (centrad) 
the wound arrests the hemorrhage. 

Venous Hemorrhage. Venous hemorrhage is determined by 
the dark-rod, almost black colour of the blood winch is poor 
in oxygen and rich in carbon dioxide. The venous blood fills 
the wound in a continuous stream rather than in spurts. In such 
cases lowering the bleeding part of the body and compression 
of the vessels between the heart aud the site of bleeding inten- 
sifies the hemorrhage. During injuries to the major veins , espe- 
cially on the neck , air may gain entrance into them and produce 
a so-called air embolism which, as a rule, rapidly leads to death 
owing to tlie obstruction of the cardiac and cerebral vessels with 
air bubbles. 

Capillary Hemorrhage. Capillary hemorrhage occurs in in- 
juries to the minutest vessels (capillaries); no separate bleeding 
vessels can be seen, aud the 1)1 ood oozes out of the entire surface 
of the incision. The colour of the blood in this type of hemor- 
rhage ranges between arterial and venous. A capillary hemorrhage 
usually stops spontaneously, due to clotting of the blood. It, 
is dangerous mainly in cases of impaired blood coagulation (hem- 
ophilia, diseases of the liver, etc.). 

Parenchymatous Hemorrhages. Parenchymatous hemorrhages 
not infrequently occur in injuries to the internal organs which 
are rich in blood vessels (liver, spleen, kidney, Jungs); these hem- 
orrhages are usually arrested with difficulty because* the inju- 
ries involve arteries, veins and capillaries. Separate bleeding 
vessels may not be seen even in open wounds, blood oozing out 
of the entire surface of the injured organ. 

If the human organism were unable to arrest hemorrhages spon- 
taneously , the most insignificant hemorrhages would be fatal. 
Spontaneous 1 emostasis which depends on the ability of the 
blood to coagulate and obstruct the bleeding vessel with a blood 
from clot (thrombus) may occur in case of a capillary hem- 
orrhage from small vessels and in some cases of parenchymatous 
hemorrhages, but it can not bo relied upon during severe hemor- 
rhages. If the blood pressure rises, the thrombus occluding the 
injured major vessel may be dislodged, causing a secondary hem- 
orrhage. 

Hemostasis. Hemostasis may be preliminary , temporary or 
final. The latter may bo achieved only under hospital conditions. 
Before delivering the patient to the hospital measures are taken 
to produce temporary hemostasis otherwise the patient may dio 
on the way to the hospital. The measures of temporary aid in 
hemorrhages include pressure applied to the vessel at t ho point 
of bleeding, pressure above the bleeding point, application of a 
tourniquet or elevated position of the bleeding area. 
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To arrest or at least to diminish hemorrhages of the limbs and 
head, the latter are placod in an elevated position. This method 
is particularly good in venous hemorrhages, for example, from 
the lower limbs, where it sometimes suffices to stop the bleeding. 

Hemostasis by pressure applied to the bleeding point in the wound 
is employed in operations during any hemorrhage, whatever 
its naluro; in these cases slerile dressing material is pressed to 
the bleeding point first and other measures are taken afterwards. 
If sterile dressing material is available, this method can be used 



Fig. 107. Compressing the subclavian arlery abo\e the cla\icle 


for any hemorrhage. For this purpose the wound must be quickly 
exposed, ils edges painted with a tincture of iodine, dressing 
material applied to the wound and pressed against the wound 
with the hand. If the hemorrhage does not cease and the patient 
has to be taken to a medical establishment, a pressure (tight) 
bandage may be put on. In such cases it is best to pack the wound 
with sterile dry gauze tampons and apply a pressure bandage. 

Pressure of the artery anywhere above the bleeding ^Mitlut is one 
of the most convenient measures for temporarily arresting an 
arterial hemorrhage from the limbs, neck and head. This method 
does not violate the rules of asepsis and does not introduce infec- 
tion into the wound (as may bo the case when pressure is applied 
to the artery in tho wound); it is easily employed under any 
circumstaucos and merely requires some knowledge of anatomy. 
It is most convenient to apply pressure at certain anatomical 
points where tho arteries do not run deep and can bo pressed 
against a bone. Thcso are usually the points whore the pulsation of 
arteries is palpable. Tho artery should bo pressed with the thumb 
(Fig. 107) or the other four fingers (Fig. 108). If one hand tires. 
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it may be replaced by the other hand, but the pressure must not be 
•weakened for a single moment. Application of pressure provides 
the time noedcd for preparing all that is necessary for a more 



Fig. 108. Compressing the brachial artery with the fingers 


suitable method of arresting the hemorrhage (sterile pressure 
bandage, tourniquet, etc.). 

The artery is pressed at certain points shown in Fig. 109. The 
most important points are: the groin for the femoral arteries, 



Fig. 109. Arterial pressure 
points 


popliteal space for tho arteries of 
the shank, axillary area and medial 
surface of the biceps muscle for the 
arteries of the arm, anterior surface 
of the neck in the middle of the ster- 
nocleidomastoid muscle for the caro- 
tid artery and tho supraclavicular 
region for the subclavian artery. 

Application of a tourniquet is I lie 
most convenient method of tempo- 
rarily arresting arterial hemorrhage 
from tho limbs. The limb is tied 
with a tourniquet or rubber ban- 
dage above the bleeding point in the 
following manner: a towel or gauze 
bandage is wrapped round the limb 
(Fig. 110, a), the tourniquet or rub- 
ber bandage is stretched, wrapped 
sevoral times round the limb over 
this lining and fastened. A tourni- 
quet (Fig. 110, b) must bo applied 
only tight enough to arresl the hem- 
orrhage. When this is done all 
tho vessels of the limb are com- 
pletely compressed, the limb pales 
(does not grow blue) and the pulse 
in this limb disappears. Exces- 
sively tight compression may cause 


paralysis of tho limb. On the lower limb the tourniquet is applied to 


the thigh and shank , and on the upper limb— to the upper arm (not 


in the middlo, however, to avoid compressing the radial nerve, but 
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in tho upper third of the upper arm) and to the forearm. The tour- 
niquet must be applied for no more than one or two hours. If 
it is kept oij for a longer time, it may produce necrosis of the 
limb or permanent paralysis of its muscles. If a patient with a 
tourniquet on is son t to the hospital, the escort should be told 



Fig. 110. Tourniquet and its application 

when the tourniquet was put on and when it should be taken off. 
If for some reason or other the hemorrhage failed to bo arrested 
during the aforesaid period, the tourniquet must be remo\ed for 
some time (1-2 seconds) and put on again if tho hemorrhage re- 
curs. .1 tourniquet should he applied only for profuse arterial hem- 
orrhages. It is useless and sometimes even harmful, especially 



it it is insufficiently tight, which in cases of venous hemorrhages 
only intensifies tho bleeding. 

A tourniquet is not infrequently applied to reduce bleeding 
during operations on tho limbs, for examplo during aneurysms 
or amputations. In such cases the limb is for some time raised 
(for the backflow of blood) and a tourniquet is applied above 
the intended sito of operation. 

A special tourniquet can be easily replaced with the rubber 
tube from Esmarch’s can. 

Tho limb may'also be tied off with a piece of cloth, rope, strap, 
kerchief, etc. In such casos the following must bo done (see 
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Fig. 112): the kerchief is tied very freely and then a stick or some 
piece of wood is placed in tho loop and turned until the hemor- 
rhage is arrested. Such tourniquets aro painful and must there- 
fore be padded with something. Excessively tight 'compression 
and improper application of coarse, cutting tourniquots (for 
example, ropes) may injure the nerves and produce paraly- 
sis. 

Tho main errors in applying a tourniquet are: applicalion with- 
out sufficient reason, too far from the wound, application to 

tho bare body, too weak or too strong 
compression, and failure to indicate that 
the patient has a tourniquet on. 

Final hemostasis may be achieved by 
mechanical, chemical or biological meth- 
ods. 

Mechanical Methods of Hemostasis. 

The mechanical methods of hemostasis 
must 1)0 regarded as the most important. 
The elevated position of the bleeding area , 
Fig. 112. Tourniquet tamponade of the w mnd and pressure ban- 
dages have already been described. It 
should be noted that they are the principal forms of aid in capil- 
lary and venous hemorrhages. For example, hemostasis with t lie 
aid of a tamponade is not infrequently used in hemorrhages from 
the nasal cavity, the vagina, bony cavities, etc. The tampon is 
removed aftor different periods of time, most frequently within 
two days but sometimes even within two weeks. 

Ligature of the vessel (application of a thread to constrict the 
lumen of a vessel) is the most reliable method of final arresting 
of a hemorrhage. However, the danger of a secondary hemor- 
rhage from the infected wound, as well as (lie difficulty of finding 
the bleeding vessel in the wound sometimes force the surgeon 
to resort to ligating the artery smewhere above the bleeding point. 
This is an operation of ligating the vessel at a chosen point. Tho 
vessel should be ligated where it is more accessible for tho oper- 
ation and as close to the wound as possible. Silk and, for small 
vessels, catgut are most frequently used for this purpose. Wher- 
ever it is difficult to isolate the vessel amid dense tissues, for 
example, on the skin of the head, instead of a simple ligature 
the vessel is sometimos grasped together with the soft tissues by 
stitches. 

Physical Methods of Hemostasis. The physical methods of ar- 
resting hemorrhages consist in applying hypo- or hyperthermia. 
Local application of cold (ico bag) causes local constriction of 
the vessels and thereby favours hemostasis; in caso of subcuta- 
neous hemorrhages ico must bo usod very cautiously and with 
intervals because it may lead to necrosis of the skin. 
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Hyperthermia is applied in the form of cauterising the bleeding 
point (mainly during capillary hemorrhages in pationts with 
poor blood coagulability). 

During hemorrhages from tho cavities hot (50-60°C) saline 
solutions are not infrequently used. 

Electrocoagulation. To stop the bleeding from small vessels 
during operations, an electric knife is frequently usod. As a re- 
sult of heat production during tho passage of high-frequency 
currents through the patient’s body at tho point of application 
of the active electrode the proteins of the tissues coagulate. 

Chemical Methods of Hemostasis. There are external and 
inlcrnal chemical methods of arresting hemorrhages . 

External local hemostatic agents may be used during capillary 
hemorrhages, but they are easily replaced with a tamponade. 

A tamponade with a 3 per cent hydrogen peroxide or a (l : 1,000) 
adrenalin solution is often used. The former is conducive to co- 
agulation of the blood and the latter acts as a vasoconstrictor. 

Inlcrnal hemostatic agents act either by constricting the vessels 
nr by enhancing blood coagulation. The former group includes 
ergot preparations: ergot in subcutaneously, goldenseal (Extract um 
I'luidum Hydrastis canadensis) 35-40 drops per os, adrenalin 
(1 : 1,(100; Adrenalin i 0.5 ml subcutaneously). These agents are 
used mainly during internal hemorrhages inaccessible to other 
forms of treatment (uterus, lungs, stomach, etc.). 

The latter group of agents enhancing blood coagulation is much 
more important. These agents include calcium chloride admin- 
istered per os (10 per cent solution in doses of one lablespo mful) 
or i ill ravenously (5-10 ml of a 10 per cent solution). Calcium 
solutions must not he administered subcutaneously because l hey 
produce necrosis of the skin. 

Biological Methods of Hemostasis. To enhance blood coagula- 
tion during internal parenchymatous hemorrhages normal horse 
serum is administered subcutaneously in doses of 20-40 ml. If 
normal horse scrum is lacking, one of the therapeutic scrums (au- 
lidiphthorial, until etauic) may be administered in the same doses. 

The polcut agents which enhance blood coagulation include 
vitamin K (vikasol), and its derivatives administered intramus- 
cularly in a dose of 5 ml of a 0.3 per cent solution. 

A very good method of enhancing blood coagulation is trans- 
fusion of small amounts of blood (50-150 ml) which will be discussed 
below. As a local hemostatic agent, mainly for parenchyma- 
tous hemorrhages, free transplantation of tissues (strips of muscle, 
omentum, fascias), as well as fibrin films, fibrin cotton and other 
preparations obtained from the blood plasma, are used. 

Acute Anemia # Caused by Massive Hemorrhages. The danger 
of a hemorrhage to the life of the patient depends primarily on the 
amount of blood lost. A hemorrhage involving the loss of 200-400 ml 
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of blood may scarcely affect the general condition of an adult, 
whereas a blood loss of 1,000-1,200 ml is dangerous. The rate of 
bleeding is of great importance; especially dangerous are hemor- 
rhages from the major arteries. Age, the patient's general condi- 
tion and sex are important as regards the results of the hemor- 
rhage. For example, a loss of 250-300 ml of blood is fatal for a 
one-year-old child. Women endure hemorrhage more easily than 
men do. 

Regardless of the nature of the hemorrhage (external or inter- 
nal) the clinical picture of acute anemia due to the hemorrhage 



Fjg. ll.'i. Autotransfudon 

will be characteristic ; in many cases of internal hemorrhages 
it is only because of this picture that a hemorrhage may be sus- 
pected. The patient wants to drink, complains of weakness, of 
things going dark before his eyes and dizziness, begins to yawn 
and sometimes faints. Examination of the patient reveals pallor, 
especially evident on the extremities and ears, sometimes cyano- 
sis, cold limbs, weakening, acceleration and sometimes complete 
disappearance of the pulse. If the hemorrhage continues, con- 
vulsions and dyspnea appear, the pupils become dilated and the 
patient may die. Death caused by a hemorrhage is most frequent- 
ly duo to an insufficiency of fluid in the vessels, poor blood sup- 
ply to the brain and heart, and a disturbance in the gaseous 
exchango. To combat those phenomena, after arresting the hemor- 
rhage, attempts are made to administor as much liquid to the pa- 
tient as possible; physiologic salino solution or a glucose solution 
is administered intravenously, subcutaneously, or rectally in 
drips or enemas. 

The circulatory failure affects, in the first j)laco, the vital 
centres of the brain and heart. Measures must therefore bo taken 
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mlainly to supply thoso areas by means of a so-called autotransfu - 
sion of tlio blood. Tho patient is placed in a supine position with 
head lowered, his extremities are raised, lightly bandaged from 
end to end with elastic rubber bandages (Fig. 113) and a weight 
(a bag with sand) is placed on his abdomen. Thus the blood from 
tho extremities is pressed towards the heart and brain and may 
suffice foL* tho diminished blood stream. These are temporary 
measures enabling Ihe organism to equalise tho loss of blood. 
In addition, measures must be taken to sustain cardiac function, 
for which purpose cardiacs— camphor and callVine— are admin- 
istered subcutaneously, physiologic sa- 
lino solution is injected and a blood 
transfusion is made. 

Infusion of Solutions. During aculo 
anemia it is, first of all, necessary to 
arrest the hemorrhage hy one of (he 
methods mojil ioned above. Death from a 
hemorrhage is in certain measure due to 
an insufficiency of fluid in tho blood 
stream, poor supply of the heart and 
brain with blood, and disturbances in 
tho gaseous exchange. To combat these 
phenomena, attempts aro usually made 
to compensate for the shortage of tin id 



in the organism hy an abundant admini- » p 0 b r0v 

slration of it; Ihe patient is given a lot to ’ apparatus 

drink if lie is conscious; if unconscious, 


he is administered physiologic saline 

enemas and rectal drip and given subcutaneous or, host of all, 
intravenous physiologic saline infusions. 

To infuse large amounts of fluid subcutaneously or intraxeno- 
usly, a system of bottles of Bobrov’s apparatus (Fig. 114) is used. 
The latter consists of a graduated glass bottle closed with a rubber 
plug (to prevent the plug from falling out, it is fastened to tho 
neck of the bottle with a special lock), glass and rubber lubes, 
a needle and a balloon. Two glass tubes, a long one reaching the 
bottom of the bottle and a short one, pass through the plug. Before 
use the apparatus is examined as follows. Some fluid (for 
example, saline solution, boiled water, etc.) is poured into 
the bottle, the bottle is tightly plugged, the plug is fastened 
with the lock, tho short glass tube is connected with the balloon 
and a rubber tube with a needle on the end is connected with 
tho long glass tube. Compression of the balloon pumps air into 
the upper part of tho bottle, the air presses on the liquid and 
drives it through # thc rubber lube into the needle. Tho fluid must 
flow out of the bottle in a strong and oven stream. All parts of 
the apparatus, except the balloon, aro sterilised before use, ac~ 


9 ' 


131 



cording to the rules for sterilising syringes. After carefully wash- 
ing the hands the nurse rinses the bottle with sterile physiolog- 
ic saline solution, spills it out and pours into the bottle sterile 
physiologic saline solution heated to 40 °C by immfersion in hot 
water. After carefully washing the hands again the nurse closes 
the bottle with the plug. Under no circumstances may the glass 
tubes, inserted in the bottle, or the needle be touched by hand; 
it is best to hold the needle by grasping the cannula at the point 
where it is connected with the rubber tube. 

After the requisite portion of the patient’s skin has been dis- 
infected w ith iodine, the tube leading to the needle is filled 
with the fluid by compression of the balloon. To get rid of all 
the air bubbles, the needle is raised, tip upward, until the fluid 
begins to run out of it in a stream. After this the tube is compressed 
so that the fluid may not be wasted and the tip of the needle 
is introduced into the subcutaneous lissue, most frequently of 
the anterior surfaces of the thighs. 

As soon as the person administering the infusion makes sure 
that the needle has been correctly inserted he begins gradually, 
under low pressure, to introduce the solution into the subcu- 
taneous tissue merely by lightly pumping air with the balloon. 
It is not desirable to inluse more than 500 ml of solution in one 
place in a single dose. A swelling usually forms at the point 
of infusion; for faster resorption this place should bo lightly 
massaged. 



BLOOD TRANSFUSION 

Blood transfusion was given scientific substantiation and be- 
gan to bo widely used only after the groups of human blood had 
been established and the conditions of blood compatibility and 
incompali bilily in different people had been ascertained. 

Tho Soviet scientists S. SpasokukoLsky and A. Bagdasarov 
elaborated methods of preserving the blood and improved the 
techniques of transfusion 

Blood transfusion has become an accessible operation, but 
to prevent grave complications and produce good results it re- 
quires strict observance of certain rules. Those include sterility 
in preparing the apparatus, precision in determining the blood 
groups, proper preservation of the seiums and observance of 
other rules which at times seem “trifling”. 

Everything connected with blood transfusion must be done 
under conditions of strictest surgical asepsis. The apparatus 
and instruments must be carefully examined. 

Blood groups. Grave changes in the composition of the blood 
constitute tho main danger of blood transfusion. Heterologous 
rod blood cells of I he transfused blood agglutinate and then dis- 
solve (hemolysis). The patient devolops dyspnea, cyanosis, hemo- 
globinuria, and bloody flux, loses consciousness and may die. 

Tho blood of all people may be divided into four groups, ac- 
cording lo its agglutination properties: first group — 0 (I), 

second group— Ap (11), third group— Wj (III) and fourth group— 
ABo (IV). 

Tho agglutination reaction may be regarded as a combination 
of the agglutinins found in the serum (designated by the letters 
a and p) with tho agglutinogons found in the erythrocytes (desig- 
nated by the letters A and B). 

Agglutination results when the agglutinin of the recipient’s 
serum comes in contact with the corresponding agglutinogen 
of the donor’s orythrocytes, for example, agglutinin a with agglu- 
tinogen A or agglutinin p with agglutinogen B. 

For short, the groups are designated by figures and letters. 
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The blood of the first group 0 (I) contains no agglutinogens. 
It is not agglutinated by the sorum of the other groups. The blood 
of the people of this group may be transfused to anybody (uni- 
versal donors), but it contains agglutinins a and i£. If follows 
that the blood containing agglutinogens A (second group), B 
(third group) or A and B (fourth group) may not be transfused 
to a person with blood ot the first group; only the blood of the 
first group which contains no agglutinogens may be transfused 
to this person. 

Group A (II) contains the agglutinogen of erythrocytes A, 
while the serum contains agglutinin (J. Consequently, only the 
blood which contains no agglutinogens (i.e., of the first group) 
and the blood which contains agglutinogen A (i.e., of the second 
group) may be transfused to the recipient of this group; nor may 
the blood containing agglutinogen B (i.e., the blood of the third 
and fourth groups) J>c transfused; the blood of the second group 
may not be transfused to a recipient of a third group because 
the third group contains agglutinin a which corresponds to agglu- 
tinogen A of the second group, and may bo transfused to a recip- 
ient of the fourth blood group, because the blood of this group 
has no agglutinins at all. 

A person with the third group of blood B (111) may receive 
the blood of the first group because it does not contain any ag- 
glutinogens at all; the blood of the second and fourth groups 
cannot be transfused to this parson because it contains aggluti- 
nogen A of the erythrocytes, which corresponds to agglutinin a 
of its serum. The blood of the third group may be transfused to 
a recipient of the third and fourth groups because the blood of these 
groups does not contain corresponding agglutinins of the serum. 

Lastly, the blood of t lie fourth group AB (IV) may be trans- 
fused only to a recipient of the same group because this blood 
contains agglutinogen of both types and does not contain any 
agglutinins of the serum; it follows that any of the other groups 
which contain any of the corresponding agglutinins (7, ft or a[>) 
will agglutinate the blood of the fourth group. Contrariwise, 
the recipient of the fourth group may receive the blood of any 
group because the serum contains no agglutinins which could 
agglutinate the erythrocytes of any blood group. 

Determining the blood group. The blood group must be deter- 
mined in order completely to exclude any possibility of error. 
It is therefore very important carefully to learn tho techniques 
of blood transfusion. Tho double reaction, i.e., determination of 
the blood group by standard serums (direct reaction) and determi- 
nation of the scrum group of the blood being examined by means 
of standard erythrocytes (reverse reaction), is the best method. 
More often than not only the direct tost is used, but it is desirable 
to perform it twice with two different series of serums. 
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Everything required for taking the blood must be prepared be- 
forehand, namely Frank’s needle, sterile cotton, alcohol or other, 
pipettes, test tubes, stand for the test tubes and spirit lamp. 

To determine the blood groups, the following things are pre- 
pared: 

1) standard serums of groups 0 (I), A (II) and B (III); 

2) slides or porcelain plate; 

2) small glass or stand Cor serum ampules; 

4) physiologic saline solution; 

5) iodine tincture, alcohol, cotton, four pipettes, three glass 
rods and threo little glasses. 

Tho conditions under which tlio blood groups aro determined — 
good lighting and tempera! uro of 15-25 °C— are very important. 
The Idood must not bo examined at temperatures below 10°G and 
above 30°G because the results may prove wrong. 

The documents showing the different blood groups must bo 
v cry accurate. The necessary data boaring ordinal numbers are 
recorded in a special journal. The first and last names of the per- 
son being examined, the results of the reactions and conclusion 
about the blood group are recorded. The latter is also recorded 
in the case history and other necessary documents. 

The standard serums prepared in institutes of blood transfusion 
are kept in a dark dry place under lock and key at a temperature 
not exceeding 20 G. The blood group, titre and period of time 
tor which the given serum is valid arc inscribed on the ampules. 

The person working w j th standard serums must be sure of the spe- 
cific ity of the serum and its titre. In case of doubt the serum 
must he checked upon. One ml of serum siffices for 20-25 exami- 
nations. 

A large drop of each standard serum of groups 0 (I), A (II) and 
1> (III) (Fig. 115) is placed at definite points of Ihe slide or clean 
white plate, Ihe groups of serum being indicated in pencil. A 
sepai ale pipette is taken for each serum; the pipettes are also 
marked and used only for taking the corresponding serum after 
which they are immediately placed in the glass bearing the mark 
of the corresponding group. 

It is always best to place the drops of scrum in a definite order 
(the drop of the third group on the right, of the second group in 
the middle and of the first group on the left), after which each 
drop of the serum is mixed with throe drops of the patient’s blood 
laken from tho fleshy part of the finger 

The blood is drawn with Frank’s needle from a finger wiped 
with a cotton soaked in alcohol or ether. Sometimes the blood is 
taken from a helix or drawn with a syringe from a vein, or, lastly, 
with the aid of a tampon from the surgical wound. 

Drops of thetlood are placed with the aid of glass rods next to 
the drops of serum. Each drop of blood the size of a pin point 
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is introduced into the drop of standard serum and is mixed with 
it. Separate rods for mixing each standard serum are used. 

The reaction is watched for five minutes by the clock, the 
plate or slide being lightly shaken. 

After three minutes a drop of physiologic saline solution is 

I 




I 





Fig. llu. Determining the blood 
groups 

added to each drop of the mixluro, the latter is mixed again and 
the final results aro evaluated. 

The reaction is studied against a white background. In the 
presenco of agglutination red clumps resembling particles of brick 
dust are formed; the serum becomes transparent and colourless. 

Absence of clumps and uniform turbidity of 'the mixture in- 
dicate absence of agglutination (Fig. 115). 
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If no agglutination occurs in any of the drops, it means that 
the patient’s blood belongs to the first group; if the blood agglu- 
tinates with the serum of the first and third groups and does not 
agglutinate with tho serum of the second group, it is blood of 
the second group; if, on tho contrary, it agglutinates with the 
blood of the first and second groups and does not agglutinate 
with tho blood of the third group, it is blood of the third group; 
lastly, if it agglutinates with all three serums, it means that 
it belongs to tho fourth group. The blood group of the donor is 
determined in tho same manner. 

Tho results may bo recorded with the aid of a table in which 
the prescnco of agglutination is marked by a plus sign (-| ) and 
absence of agglutination by a minus sign (— ). The column 
on tho right contains the conclusion aboiH the blood group. 


Standard •'Crums 

i groups 

Blood 

0(1) 

A(1I) 


gioup 


Blood tested (erylhiocyto ) 


1 

1 

1 — 

0(1) 


+ 


+ 

A(ll) 


t 

■+ 

— 

B(III) 

T 1 l.C 1 .1 

+ 

+ 

1 

1 

AB(1V) 


In doubtful cases the examination is repeated with another 
sories of serum, a reverse reaction is performed or a more sen- 
sitive reaction in test tubes is used. 


It is necessary to have fresh, sufficiently active serums, and 
accurately to observe tho technical rules for determining tho groups, 
i.c., to placo tho drops of serum properly, marlcing the groups 
on tho glass in a definito order, and use clean pipettes and glass 
rods for each individual serum. 

Somolimes agglutination is established where there is really 
none (psoudoagglutination). This is observed in cases in which 
tho temperature is below 10°C, or condensation of the serum or 
drying of t lie drop takes place, and in cases of stale suspension 
of erythrocytes and insufficiently clean vessels (increased acidity 
of the medium). To make sure whether there is any psoudoagglu- 
tination, the drop ol serum is dissolved with physiologic saline 
solution and, being slightly healed, is mixed again. 

The appearance of agglutination may be presented in the 
following cases: a nso in the temperature above 30°C, weak titre 
of the serum, excessive number of erythrocytes and insufficiently 
long observation. 

Special blood properties described in rare cases make it possible 
to distinguish subgroups among the A (II) and AB (IV) groups. 
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Rh (Rhesus) factor . The blood of 85 per cent of Iho people 
contains an antigenic Rh factor, i.e., they are Rh positive; 15 per 
cent of the people do not have this factor, i.e., they are Rh 
negative. % 

The antibodies against this factor appear as a result of repeated 
transfusions of Rh positive blood or during pregnancy of a Rh 
negative woman carrying a Rh positive fetus. During the forma- 
tion of such antibodies a severe reaction to the transfusion may 
occur. It is therefore necessary to ascertain before the transfu- 
sion if there wore repeated transfusions before and if they produced 
a reaction, and if the woman had over had premature labour or a 
stillbirth. If sensitivity to the Rh factor is suspected, special 
tests are made. 

To conduct such a test, 2-3 ml of the recipient’s blood (without 
citrate) is taken into a test tube. After coagulating the blood, 
separating the clot from the walls with a glass rod and centri- 
fuging it tho recipient’s serum is obtained. Two drops of this 
serum and one drop of the donor’s blood are mixed in a Petri 
dish and are placed in a water bath (at a temperature of 42-43 J C) 
for 10 minutes. 

The presence of agglutination indicates that this blood must 
not be transfused. A negative result does not exclude the possi- 
bility of sensitivity to the Rh factor and, if the patient’s anam- 
nesis contains indications of his sonsitivity, only Rh negative 
blood is transfused to this patient, this property of the blood 
being shown in the blood certificate. 

Blood compatibility. Before the transfusion a blood compati- 
bility test is made by mixing a drop of the patient’s serum with 
a drop of the blood to bo transfused. In the absence of agglutina- 
tion the blood is considered compatible. 

Before the transfusion it is necessary to perform a biological 
test, i.e., first to inject 10-15 ml of the blood into the patient’s 
vein and wait for five minutes. If there is no reaction, the injec- 
tion of 10-15 ml of blood is repeated. In the absence of a reac- 
tion— chills, pains in the small of the back, vomiting, cold sweat 
and a drop in the pulse rate— the transfusion may be continued. 

EFFECT OF THE TRANSFUSED BLOOD 

The transfused blood exerts a replacing action on the organism 
which is particularly valuable in cases of blood insufficiency 
caused by hemorrhage and in shock. 

Owing to this replacing action the blood pressure rises, tho 
blood circulation improves, the vascular tone is enhanced and 
the respiratory surface of the blood increases. Proteins, plasma, 
hormones and other substances which are of enefrmous importance 
to the organism are introduced with whole blood. 



Moreover, the blood possesses a stimulating effect which evokes 
improved functioning of the hemopoietic organs and by enhanc- 
ing metabolism increases blood coagulability, etc. For the afore- 
said purpose it is administered in lesser amounts (100 ml). 
As was already mentioned, blood transfusion is also important 
as an influence on the reflex mechanisms owing to stimulation 
of the angioreceptors and tho resulting rise ‘in vascular tone. 


INDICATIONS AND CONTRAINDICATIONS 
FOR BLOOD TRANSFUSION 

One of the basic aids in acute and chronic anemia, as well as 
shock, hemophilia, etc., is transfusion of 225-450 and more ml 
of blood. In these cases not one medical agent can compare in 
effect with blood transfusion. 

Blood transfusions are also made to exsanguinated and emaciat- 
ed patients before operations. Blood transfusions are observed 
to produce good results in patients with purulent and septic proc- 
esses, anaerobic infection, a number of internal diseases (hemo- 
lytic anemia and other diseases of the hemopoietic organs, hem- 
orrhagic diathesis, avitaminosis, cachexia) and in certain in- 
fectious diseases. 

Severe disorders of the cardiac function (heart failures in 
tho decompensation stage), grave affections of the kidneys and 
li\ or, active forms of tuberculosis, thrombophlebitis, pneumonia 
and hypertension an* contraindications for blood transfusion. 

Complications. Aggravation of the patient’s general condition, 
compression in the chest, feverishness, headache and pains in 
the abdomen and in tho small of the buck, appearing after in- 
fusion of 25-50 ml of blood, indicate blood incompatibility. 
The blood transfusion is discontinued. Appearance of similar 
symptoms 30-40 minutes after the transfusion denotes Rh in- 
compatibility of the blood. 

Hemolytic shock must be treated with transfusion of the same 
group of blood and must begin at the appearance of its first symp- 
toms; in cases of Rh incompatibility it must be treated with trans- 
fusion of Rh negative blood. If the patient is in a grave condition 
be should he bled (200-400 ml) before the blood transfusion. 

Blood transfusion not infrequently produces a post-transfusion 
reaction: fever, chills and weariness. In cases of a mild or moderate 
reaction the temperature rises to 37-38 'C for a few hours, whereas 
in cases of a strong reaction the temperature rises to 39 °G and 
higher, and the patient has intense chills. Transfusion of incom- 
patible blood may produce a very grave complication— post- 
transfusion shock. The pulse becomes rapid and the face flushed, 
the patient grcfws uneasy, feels a compression in the chest and 
pains in tho lumbar and abdominal regions, begins to vomit, 
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his blood pressure drops and the cardiac function weakens, he 
breaks out in a cold sweat, and urinates and defecates involun- 
tarily. The result may be fatal. 

As soon as it is established that incompatible blctod has been 
transfused, the patient should be immediately given a transfu- 
sion of 250 ml of compatible blood, should be kept warm, given 
a subcutaneous injection of 1 ml of a morphine solution, an in- 
travenous injection of glucose and physiologic saline solution, 
or a drip enema. A novocain paranephral block, gastric lavage, 
hot baths and abundant drinking of alkaline water are addi- 
tionally indicated. 

Dyspnea, a feeling of suffocation, general uneasiness and 
sometimes loss of consciousness may occur during another grave 
complication— air embolism. The patient must immediately 
be placed in a position with the head of the operating table or 
bed lowered and must be administered artificial respiration and 
cardiacs. 

Methods of transfusion. Blood may be transfused either direct- 
ly from tho donor’s vein into the patient’s vein (direct transfu- 
sion) or it may be first processed, stored and administered from 
some vessel (indirect transfusion). Direct blood transfusion from 
the donor’s vein into the patient’s vein is effected by means of 
special apparatus. 

The indirect method of blood transfusion, i.e., with an addition 
of a conservant medium— sodium citrate, is simpler and is used 
more frequently. The apparatus must be very carefully prepared. 

PREPARING CONTAINERS, APPARATUS AND SOLUTIONS FOR 
TAKING AND CONSERVING T1IE BLOOD 

Requisite cleanliness may be attained by many methods of 
treating the apparatus and vessels, but it is very important lo 
remember that the sooner after a blood transfusion the appa- 
ratus is cleaned, the easier it is to clean it. 

The vessels and apparatus must begin to be cleaned immediately 
after tho end of the blood transfusion. After dismantling of the 
system each individual part should be washed with soap and 
water and the lumens of the glass tubes should be cleaned with 
a wire and cotton wrapped round its end; tho rubber tubes should 
be kneaded with the fingers to remove blood clots from the lu- 
mens. After washing in warm running water and kneading, the 
tubes should be filled for two hours with a hot sodamide solution 
(1 per cent soda solution and 0.5 per cent ammonia), then washed 
in running water and boiled in the sodamido solution for 20 min- 
utes, washed in running water and boiled in distilled water 
for 20 minutes, then sterilised in an autoclave Tor a period of 
30 minutes at a temperature of 100°C. 
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The noodles should also bo washed with walor, and ari ammo- 
nia solution; their canals should be carofully cleaned with a man- 
drill and cotton and boiled in a 2 per cent sodium bicarbonate 
solution, thfn their lumens should be rinsed with alcohol or other. 

The washed parls of the apparatus should bo sterilised in an 
autoclave or boiled in distilled water and kept wrapped up in 
sterile linen. Before use they are assembled and sterilised again. 

The assembled and sterilised apparatus may bo kept ready 
for use in sterile linens for 3-5 days. 

The apparatus used for blood conservation is subjected to more 
complex treatment. 

The vessels— glass jars and glass tubes — aro rinsed with water, 
washed wit h a wire brush in a 1 per cent soda solution or a 0.5 per 
cent ammonia water solution, the solution being changed three 
times. Fifty ml of a 10 per cent potassium bichromate solution 
in sulfuric acid is poured into the jar and the latter is rinsed in- 
side. One hour later the remnants of this solution arc poured 
out and the jar is washed ten times with running water and twice 
with distilled water. 

Another method: the jars are rinsed, filled with 0.5 per cent 
warm ammonia water solution for 2i hours, aro cleaned with 
a wire brush, are immersed in a 0.5 per cent ammonia water 
solution, 2 pe» cent soda solution and 3 per cent soap solution, 
and aro boiled in it for 15-20 minutes. After riusing 2-3 times 
in hot, 0-8 times in cold and 2-3 times in distilled water the jars 
are placed upside down on clean linen. 

New' rubber lubes are placed in hot water for one hour, their 
lumens are brushed wdlh a long wire brush to remove the talc, 
aro washed with a stream of water and soaked for G-24 hours. 

Used rubber lubes aro w r ashed in running water, soaked for 
ihe hours and washed again; during the last washing they are 
kneaded on a hard surface to remove blood clots. 

Now’ needles should bo cleaned to removo the vaseline wit Ji 
which instruments are usually coated. The lumens are cleaned 
with col ton, the needles aro dried and kept in a 2 per cent paraf- 
fin solution in ether. Before use the needles should he cleaned and 
boiled in distilled water. 

Standard Jars. Standard jars are assembled so that they form 
an onclosod system. A standard jar is a jar plugged with a rubber 
plug through which two glass tubes are passed. Tho long glass 
lube is conneclod by a rubber tubo 45 cm long wdth a cannula 
and needle. Tho short glass tubo is connected by a rubber tube 
(8 cm long) with a glass tube (5-6 cm long) which contains a cot- 
ton filter. 

A ground-in stopper wrapped in paper and a glass tubo for 
tho needle aro fastened to the neck of the jar. 

Tho whole system is sterilised in a cloth bag. 
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Ampule for Blood Transfusion of the Central Institute of Blood 
Transfusion (CIBT). The ampule is a cylinder whoso ends grad- 
ually chango to thin glass tubes. Tho lower tube projocts not 
only to tho oxterior but also into tho interior in th& form of an 
olive with holes; tho olive servos as a iiltor. 

A system of two rubber tubes, each 30 cm long is fitted on t lie 
upper tube; the rubber tubes connected with a glass tubo end in 
nozzles. The system is used for taking blood (Fig. 116). 





A rubber tube 10 cm long and ending in a 5-6-cm-long glass 
tube which contains a piece of cotton (air filler) is fitted on the 
lower tubo of the ampule. 

A rubber tube (cap) a little longer than tho lube with the glass 
stopper is made to shut the upper tube. 

Preparing the Solutions. Proper preparation of solutions used 
for conserving blood is enormously important. The solutions 
are prepared with freshly distilled water, no more than six hours 
old and checked for sterility. Considerable attention is devoted 
to the cleanliness of the distilling apparatus. 

After preparation tho solution is filtered through a papor or 
cotton-gauze filter until it is absolutely transparent, following 
which it is boiled for 2-3 minutes and poured into assembled 
sterile vessels. 
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Stabilising Solutions. The following stabilising solutions are 
most frequently used: 

1. Citrate solution (0.5 sodium citrate, 0.85 sodium chloride 
and 100.0 distilled water), 100.0 of the solution being used for 
100 ml of blood; may be slorod for up to twelve days. 

2. Fivo or six per cent citrate solution (5.0 sodium citrate 
and 100.0 distilled water), 10.0 of tho solution being usod for 
100 ml of blood; may be storod for up to 15 days. 

3. Glucose citrate solution (5.0 sodium citrate, 100.0 distilled 
water and 10.0 of 25 per cent glucose); 10.0 of the citrate solution 
and 1.0 of tho glucose solution aro used for 100 ml of blood; may 
be storod for up to 25 days. 

Citrate solutions with an addition of 1.0 sodium-sulfathiazolo 
per 100.0 of the solution arc also used. 

4. Saccharoso-glucoso-citrate conserving solution (recipe No. 9 
of tho CI11T): 7.0 acid sodium citrate, 80.0 saccharose, 12.0 
glucose, 2.0 sodium sulfacyl, 0.012 rivanol and 1000.0 bidistillod 
water; permits storing of blood for up to 45 days. 

Sterilising the Apparatus. The apparatus used for conserving 
blood is sterilised assembled and containing the stabilising cit- 
rate solutions for one hour in an autoclave under a pressure of 
1.5 atm; glucose solutions are sterilised in an autoclave separate- 
ly for a period of 30 minutes. 

Tho apparatus is sterilised on the day when tho solution was 
pourod into it and may be stored for no more than 24-48 hours. 

The sterilisation is controlled daily by chemical tests and once a 
month by a bacteriological test, and isrocorded in a special journal 
kept in the autoclave room according to tho following form: 


Date (day 
and 

Material 

Time 

hlorilKi 

month) 

s tori Used 

lion 

began 



i 

i 


Regime, 

pressure, 

tempera- 

ture 


Coulrol 


Received 
by Ntf- 
nature) 


After sterilisation the apparatus is kept in hags in special 
lockers. Tho time of sterilisation is marked on labels. If the ap- 
paratus was not usod for two days, it is washed again and tho con- 
serving solutions aro poured out. The apparatus is removed 
from tho bags only at the moment tho blood is to bo taken. 

Documentation. To avoid all errors, tho intermediate medical 
personnel must keep accurato records. 

The donor’s documents (permit for blood giving and passport) 
are examined in*thc operating room and a record is made in the 
conserved blood journal. 
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At the end of blood-taking a complete record is made in the 
same journal in the presence of the donor; the record includes 
the date the blood was taken, the ordinal number, the blood 
group, donor’s name, amount of blood taken, stabiliser, and 
name of physician taking the blood. The column in the journal 
concerning dispensation of the blood is filled in when the blood 
is dispensed. 

The same information is simultaneously recorded on the la- 
bel which is pasted to Iho vessel containing the blood. 

Confusod labels or an incorrect record of the blood group may 
lead to grave complications. 

To avoid errors donors of the samo group are simultaneously 
admitted into the operating room or separate operating rooms 
are set apart for different blood groups. 

To prevent mistakes, the records in the journal and on tho labol 
are examined several times; tho number in tho journal must 
correspond to that on the label. Donors are released only after 
ascertaining the correctness of Ihe documentation. 

The labels havo identification coloured strips: tho 0 (I) group 
has a white strip, the A (II) group— a blue strip, tho K (III) 
group— a rod strip and the AB (IV) group— a yellow strip. 

The amount of tho blood taken is marked on the certificate 
brought by tho donor with reference to tho number in the con- 
served blood journal. 

In tho medical establishment whore tho blood transfusion 
is administered tho latter is recorded in tho case history, the 
record consisting of tho patient’s blood group, the certificate of 
the transfused blood, method, tests and the patient’s roaction; 
all this information is also recorded in tho hospital’s blood trans- 
fusion journal. 

Asepsis During Blood-Taking. Tho 1)1 ood for conservation is 
takon in the operating room with careful observance of tho rules 
of asepsis bocauso tho blood is very sensitive to infection which 
may enter it from tho air, the donor’s arm, or Ihe mouths and 
hands of tho medical personnel. 

To prevent (he blood from bocoming infoctod from tho air, 
the operating room must bo kept immaculately clean, for which 
purpose tho room must bo ventilated and the floor, walls and 
furniture must be given a moist cleaning. Tho ontiro personnel, 
as well as (ho donors, wear cloth stockings, caps and masks. 
Tho donors are admitted into the operating room only wearing 
special gowns. 

Tho personnel works in sterile gowns. The donor’s arm, from 
the wrist to tho middle of the upper arm, is rubbed down with 
alcohol and painted with a 5 por cent iodine tincture. 

After application of a tourniquet the arm is covered with ster- 
ile linen. 
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The physician taking the blood washes his hands as before an 
operation and dons sterile gloves rubbing them down with alcoho 
after each puncture. 

The blood > containers are re- 


moved from the bags only before 
taking the blood. 

Taking the Blood. After appli- 
cation of the tourniquet (Fig. 1 17) 
for the purposo of producing 
venous congestion (the pulse on 
the radial artery must be well pro- 
nouuced) a veaipuncturo is made 
without romoving the needle from 
the nozzle (Fig. 118). As the 
blood enters the vessel, the per- 
son taking the blood must sec to 
it that it flows in an even stream, 
otherwise formation of clots is 
possible. The vessel for the blood 
should be carefully shaken so 
that the blood may mix villi the 
stabiliser evenly. 

Cessation of a good flow, tho 
entrance of blood into tho vessel 



Kip. 117. R it> lit way ( 1 ) and 
wrong way (*J) of applying a 
t oumiquet 


by drops or arrest of the blood 

flow may bo duo to an excessively tightly appliod tourniquet 


(the pulse in the radial arlery 



Fig. 118. Receiving system. Punc- 
turing the vein without remov- 
ing the needle from the nozzle 


is barely felt), too loosely ap- 
plied tourniquet (veins below tho 
1 ournique! collapsed), incorrect 
position of the needle in (he vein, 
puncture of both walls of the 
vein and formation of a hemor- 
rhage. 

Attempts are made to produce 
a good flow of blood by correct 
application of the tourniquet and 
changing the position of the 
needle or making a new puncturo. 
After blood-taking the point of 
the puncture is painted with a 5 
per cent iodino tincture and is 
dressed. 

After blooddaking the blood 
group is ascertained and tho ves- 
sel is plugged. Standard jars 
are plugged with rubber plugs; 
the ampule tubes are covcrod with 


10—1546 


145 



rubber caps which are tied to them with a strong thread and are 
immersed in molten paraffin. 

The container must be closed tightly enough not to permit 
even a drop of blood to soak through should the container be 
overturned. 

The jar is plugged and a label showing the time the blood was 
taken, the blood group, character of conservation and the donor’s 
name is pasted to it, following which the container is placed in 
a refrigerator (temperature— 4°G above zero). 

Conserving the Blood. When blood is being taken, it may rap- 
idly coagulate as it leaves the donor’s blood vessels. To prevent 
this, the cannula through which tho blood is drawn and the con- 
tainer are either coated with paraffin or a sodium citrate solution 
is added to tho blood. 

If a 6 per cent sodium citrato solution amounting to 10 per 
cent of tho blood volumo is added to the blood, the lattor may be 
preserved in a refrigerator. Such blood is called conserved blood 
and may be transported over long distances. 

Tho storod blood must bo tosted (Wassermann’s tost for lues, 
and a general test). The blood of syphilitics, malaria and tuber- 
culous patients is unfit for transfusion. Blood is usually kept 
in a refrigerator at a temperaturo of +4°C. During transportation 
the blood must not be shaken and must bo protected against 
considerable temperature fluctuations (freezing, heating). 

ROLE OF THE NURSE IN BLOOD TRANSFUSION 

During blood transfusion tho nurse plays an extremely impor- 
tant role. First of all she prepares all tho apparatus and every- 
thing else necessary for taking tho blood from tho donor and sees 
to it that the containers are clean and sterilo. 

The nurse’s duties include watching that tho blood is properly 
preserved and is fit for use, ascertaining the roasons for its spoil- 
age, keeping records of tho blood and the blood transfusion jour- 
nal, preparing everything that is necessary for transfusion (steril- 
isation of the needles and tubes), making requests for blood, 
keeping records of spoiled blood, etc. 

Largo hospitals employ special nurses for the blood transfusion 
rooms. 

The nurse plays a still more important part at blood trans- 
fusion stations. 

Donorship . Blood for transfusion is taken from a healthy per- 
son and is transfused to a pationt (recipient). Tho person who 
gives blood for medical purposes (donor) must undergo a medical 
examination ovory two woeks; during the medical examinations 
his blood is tested (Wassermann ’s test and general tost) to cx- 
cludo lues , malaria and tuberculosis . Any healthy 20- 40-year-old 
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person with good blood (at least 82 per cent hemoglobin in men 
and at least 75 per cent in women) may be a donor. In the U.S.S.R. 
donorship is an honourable service and many working people, 
including mddical workers, willingly givo their blood to patients 
who are in need of it. 

The choice of donors is a very serious affair and two of the main 
aims of donorship must not bo overlooked, namoly, maximum 
benefit to tho patient and no harm to the donor. 

Blood may bo taken an indefinite number of times providod 
its composition has roturnod to normal at tho time it is to bo 
taken. Blood should not be taken from donors running a fovor 
or from women during menstruation, prognancy and nursing. To 
onhanco tho regenerative processes of tho homopoietic system 
requires extra nutrition, and donors are therefore given pecuni- 
ary compensation. The blood is taken after tho donor has had 
a light breakfast (sweet toa, 150 g of white broad and 25-30 g of 
buttor). 

While tho blood is boing taken tho donor must be in a recum- 
bent position. After tho blood-taking tho donor rests for thirty 
minutes in a recumbent position. 

Techniques of transfusion. Whon conserved blood is used, blood 
of tho corresponding group is taken from the refrigerator and its 
individual compatibility with tho blood of tho recipient is de- 
termined by mixing a drop of the blood takon for transfusion 
with a drop of tho patient’s sorum. 

Storod conserved blood should bo oxaminod daily to ascertain 
its fitness for transfusion. 

Stored blood may suffer certain changes which rondor it unfit 
for transfusion (hemolysis, coagulation, infection). 

In storage conserved blood divides into two layors: the blood 
colls settle to tho bottom, while the upper layer consists of the 
fluid part — plasma — which is transparent light-yellow and 
sometimes whitish. 

Hemolysis is manifested as a pink ring between tho orythro- 
cytes and plasma; the ring increases during storage. Hemolysis 
indicates disintegration of tho erythrocytes and frequently in- 
fection and unfitness of the blood for transfusion. 

Blood coagulation which produces blood clots in tho erythro- 
cyte layer or the plasma renders tho blood dangerous for trans- 
fusion. Small clots in the erythrocyte layer may bo overlooked, 
while the clots in the plasma, on the surface or in tho shape of 
columns running from tho surface to tho blood-cell layer are ea- 
sier to see. 

Tho third reason for unfitness — infection of tho blood — is 
revealed by formation of residue and flakes in tho plasma. 

The following signs show that the blood is fit for transfusion: 
the blood plasma separated from the erythrocytes in storage 
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must bo pink (hemolysis) and must not contain flakes or films; 
the blood must have no clots. 

Before tho blood is used its fitness must be ascertained, i.o., 
it must be examined for hemolysis and infection.' Tho plasma 
over the precipitated erythrocytes must bo transparent, ambor- 
colourod, without clots, flakos or films (a pink clbud appears 
during hemolysis). An even turbidity of tho plasma duo (o the 
presence of minutest droplets of fat in it (“satiated blood”) is 
no obstacle to its transfusion. Hemolysis is determined moro 



Fig. 119. Transfusion from a standard jar 


accurately by centrifuging the blood in a lesl tube. Pink colo- 
ration of tho plasma confirms hemolysis. If tho blood has but a 
small number of clots, it is also considered fit for caroful transfu- 
sion. 

The blood is first hoatod to room tomporaturo and is then placed 
in a vessel with warm water to which warm water is constant- 
ly added so that its temperature may not exceed 38-39 °G. Trans- 
fusion of unheated blood is now permissible. Tho jar is plugged 
with a rubber plug through which two glass tubos — a long one, 
almost reaching the bottom of the vessel, and a short one — aro 
passod. A rubber tube with a cannula is fitted on tho short 
tube. The rubbor tube is closed with a clamp. Tho plug is tied 
fast to tho neck of tho jar. Tho plug and all tubes must be 
sterile. 
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The jar takon out of tho water is dried and turned upside down 
(Fig. 119), the clamp is taken off lo remove the air and fill the 
system with blood, following which the rubber tube is clamped 
again and \£ilh a needle prepared belorehand is handed lo tho 
physician who is making tho transfusion. An improperly assem- 
bled jar (short tubo above the blood level) may produce fatal 
complicalions (emboli). Tho technique of transfusion is tho same 
as in intravenous injection of physiologic saline solution, only 
tho needle must he 
thicker and he connect- 
ed wi tli the tube 
through a cannula. 

13o loro transfusion 
tho nurse covers a 
small table with a 
sterile sheet and sets 
on it all that is neces- 
sary in a sterile pan — 
the system of lubes for 
transfusion, noodles for 
transfusion, syringe 
and needles for anes- 
thesia, sterile towel 
to demarcate the oper- 
ative field, and sterile 
dressing malorial. 

If the blood is pre- 
pared in ampules (Fig. 

120), the rubber cap 
is removed from the 
lower end of l lie am- 
pule where there is tho 
filtor, tho glass nipple 
of tho ampule is wiped 
with alcohol and is 
connected with the 
st orile rubbor l u ho and Fjj». 120. Bloul l umsfusiou by moans 

nozzle leading to the ol an ain P ulc ‘ 

neodlo. 

Tho upper rubbor cap of the ampule is cut off and the blood 
begins to run through the rubber tube to the nozzle. Tho nozzlo 
is raised to displace the air from the lube and is slowly loworod 
to fill the entire system of tubes with blood; tho moment a stream 
of blood appoars the clamp is transferred from tho nozzle to the 
to l>o and the nozzlo is connected with the noedlo. 

Unlike the standard jar, the neck of tho bottle can ho tightly 
plugged with a rubber plug which, during blood transfusion, is 
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wiped with alcohol and punctured with a special needle connected 
with the system of tubes ending in a needle which is introduced 
into the recipient’s vein. When the second (long) needle is intro- 
duced through the plug and the bottle is raised the biood will run 
by gravity into the recipient’s vein. 

Drip method of blood transfusion. The drip method of transfus- 
ing blood, physiologic saline solution and other fluids has gained 
currency in recent years. The nurse is required to have good knowl- 



Fig. 121. Venipuncturo (a) and venesection (b) 


edgo of this melhod of transfusion and to watch the transfusion 
carefully in ordor to prevent possible complications. 

The blood is infused by means of a venipuncture (Fig. 121, a) 
or venesection (Fig. 121, b) most frequently into the veins of 
the forearm, shank and foot. 

A dropper which makes it possible to keep count of the number 
of drops infused per minute must be attached to the transfusion 
system. The dropper is riot completely filled, some air being left 
in its upper part (Fig. 122). To decrease the flow of blood, the 
tube above the dropper is compressed with a special screw clamp 
or Pean’s forceps. After setting the clamp to pass 20-60 drops per 
minute the person making the transfusion watches carefully to 
see if Ihe blood enters the patient’s vein. 

The jar or bottle with blood is suspended from a special 
stand. 

The method of drip transfusion is used when it is necessary to 
infuse the blood and liquids slowly and in large amounts. 



To prevont complications, the drip method is usually used 
for no more than 24 hours during which time two or three litres 
of solution js infused. 

CAKE OF THE PATIENT AFTER BLOOD TRANSFUSION 

After transfusion the patient is brought to the ward on a 
wheeled stretcher, following which lie must remain in a re- 
cumbent position in bod for at least 2-3 hours. The patient’s 
general condition, appearance, pulse, temperature and micturi- 
tion are carefully watched. In case of chills the patient is 
made warm by wrapping and hot 
water bottles, and, if necessary, 
is given cardiacs. It is best not 
to feed the patient for one or 
two hours after transfusion be- 
cause of possible vomiting. The 
patient’s blood and urine arc 
tested the following day. 

Liquid blood substitutes. Dur- 
ing shock, hemorrhages, intoxi- 
cation, as well as in a number of 
other cases, especially when the 
organism has been dehydrated 
and the blood has thickened, 
liquid blood subsl itutes aro wide- 
ly used. Thoso include blood 
plasma and serum. 

Native plasma is the uppor 
layer of stabilised blood without 
the blood cells. 

Blood sorum is the fluid part of 
coagulated or dcfibrinalod blood 
from which the blood colls and 
fibrin have been removed. 

Tho plasma and serum contain 
proloins (especially the plasma) 122 . WooJ transfusion by 

antibodies and hormones, and th * drip method. Setting the 
can therefore partly roplace the blood level in the dropper— 

lost blood; they also aid in ar- right way (/) and wrong way ( 2 ) 

resting hemorrhages. 

The plasma and serum may he conserved in a liquid state or 
dried, and may ho stored for many months. 

Ampules containing a residue, films (suspected infection), gases 
and packing dof^cts make the liquid plasma and serum unfit for use. 

To transfuso dry plasma and serum, tho latter are dissolved 
in sterile distilled water, tho amount of liquid used either equal- 
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ling that prior to the drying (indicated on the ampule) or 25-30 
per cent (concentrated plasma and serum). 

Dry plasma and serum may he stored for a long time, whereas 
dissolved they must he used immediately. 

Protein hydrolysates containing mixtures of amino 
acids: 

1. Hydrolysiu (hydrolysinum L-103) is administered subcu- 
taneously, intramuscularly and intravenously in doses of 250- 
500 ml in solution dispensed in hermetically sealed bottles. It 
is stored at a temperature of 4-6 °G. 

2. CIBT protein hydrolysate is administered subcutaneously 
and intravenously from 250-ml ampules at the rate of 00-90 
drops per minute. Administration of up to two litres of the solu 
tioii is permissible. 

3. Aminopeptide (aminopeptidum) is dispensed in 250-ml 
ampules and is administered subcutaneously, intramuscularly 
and intravenously at the rate of 10-20 to 50-00 drops per minute, 
a total of up to 1-2 litres a day. 

Saline blood substitute solutions are widely used i n surgery. 
The most important of these are: 

1. Salino solution containing 7. 5-9.0 of sodium chloride per one 
litre of solution. 

2. C1BT salino infusin (8.0 of sodium chloride, 0.2 of potassium 
chloride, 0.25 of calcium chloride, 0.05 of magnesium sulfate, 
0.138 of sodium phosphate and 0.8 per cent of sodium bicarbo- 
nate per one litre of solution). 

3. CIBT transfusin (7.5 of sodium chloride, 0.4 of potassium 
chloride, 0.1 of magnesium chloride, 0.208 monobasic sodium 
phosphate, 0.119 dibasic sodium phosphate, and 10.0 of glucose 
per one litre of solution). 

4. C1BT serotransfusiu (CJBT transfusin plus 20 per cent se- 
rum). 

5. Asratyan's liquid (20.0 of glucose, 15.0 of sodium chloride, 
2.5 of calcium chloride, 1.2 of sodium bromide, 1.0 of sodium 
bicarbonate, hypnotic [dose depending on the type of preparation] 
and 40.0 of alcohol per one litre of solution). 

6. Polyglucin. A solution of a high molecular compound, 
glucose polymer. It is a valuable substitute, especially during 
shock and is administered by the drip method in doses of 200- 
1,000 ml. After administration of the iirsl 25 ml an intermission 
of 2-5 minutes is made. In the absenco of reaction the infusion 
is continued. It is contraindicated in cranial injuries, nephroso- 
nephritis and cardiac decompensation. It is stored at room tem- 
perature. 

Transporting the blood . The blood is shaken up the least dur- 
ing transportation by rail and air. Transportation by automobile 
and cart is less favourable. 
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Good packing before transportation is xery important. Each 
ampule, jar or bottle should he wrapped in cotton or fell. 

During the warm and cold seasons blood should be trans- 
ported in special isothermic boxes at a temperature of d-8 l G. 

Blood may also be transported in ordinary wooden boxes lined 
with felt and covered with a tight-fitting lid; each ampule or jar 
wrapped in cotton should be placed in the box xerlically. The 
box should be wrapped in a blanket. Oxer short distances blood 
may also be transported in cotton-padded bags. Transportation 
is best endured by fresh blood (1-3 days old). 



DESMURGY 

CONCEPT OF BANDAGES 

Bandages perform the following functions: 1) They hold 
dressings in place ( usual bandages ); 2) apply constant pressure on 
a certain area ( pressure bandages ); 3) immobilise a part (fixed 
bandages ); 4) provide traction , and 5) correct the position of a 
part (corrective bandages). 

The teaching on bandages, their proper use and application 
is called desmurgy. 

Bandages may be divided into two groups— soft and hard- 
according to the material used. The firsl group includes plaster, 
adhesive, triangular, loop and roller bandage; the latter group 
includes splint, starch and plaster of Paris bandages. 

Till ANGULAR BANDAGES 

A triangular bandage is made of a quadrangular piece 
of cloth or kerchief folded so that a triangle results (Fig. 123). 
Its longest side (C) is called the base, the corner (A) 
opposite this side is the apex, while tho other two corners 
(B and B l ) are the ends. This bandage is used under hospital 
conditions and most frequently serves as a sling (Fig. 123, a), 
i.e., to support the arm in a number of purulent diseases and 
injuries of the hand, forearm and upper arm, fractures of the clav- 
icle, etc. The middle of tho bandago (Fig. 123, a) is placed 
under the forearm flexed at a right angle, the base (C) running 
along tho middle lino of the body and the apex (A) directed to- 
wards tho elbow between tho body and tho arm; the ends are tied 
around the neck (the B end running botweon the forearm and tho 
body usually goes over tho injured shoulder and the B l end run- 
ning anterior to the forearm over the intact shoulder). The apex 
(^4) is drawn around the elbow back to front, is straightened out 
and pinned to the front part of the bandage. 
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A wide roller bandage may bo used instead of tho triangular 
bandage to suspend the arm. Any, e\en small, piece of cloth 
or kerchief may be used for tho dressing; even the skirt of the 
jacket may b*e rolled under the arm and pinned. 

In administering first aid a triangular bandage may be made 
of any kerchief by folding the latter cornor to corner and apply- 
ing it to any part of the body (Figs. 123, a, 123, b, 123, c, and 
123, d). 



Tig 1 2 ) Tn angular 
Land ago 




Fig. 1*23, c. Trian- 
gular bandage for 
one buttock 




Fig. 123, d. 
Triangular bandage 
for both buttocks 



FOUR- TAILED BANDAGE 


A four-tailed bandage is a piece of cloth or roller bandage 
with longitudinal cuts at both ends. It is convenient for small 
dressings on the face and is indispensable for dressings applied 
to the nose. 

The four-tailed baudago is applied to the 
nose as follows (Fig. 124): the uncut part 
is placed across the faco to cover the nose; 
in the area of the zygomatic arches the 
tails of the bandage are crossed, the lower 
ends raised above the ears and the upper 
onds dropped below the ears, the former 
being lied on the occiput and the latter on 
the neck. 

When a four-tailed bandage is appliod to 
the chin, the chin is covered with the uncut 
pads and the tails are crossed; the lower 
tails are raised and tied on top of the 
head; the upper tails are drawn around the 
head in the region of the occiput, are crossed 
Fig. 124. Four-tailed an <l tied on the forehead. If the four-tailed 
bandage tor nose 1)an(lag0 is applie(l to the regioil of the oc- 

ciput, the lower tails are tied on the fore- 
head and the upper tails under the chin. This bandage is simi- 
larly applied to the top of the head and forehead, the tails being 
tied on the occiput and under the lower jaw. 

T Sll VPLD BANDAGE 

A T- S haped bandage consists of a strip of cloth (or roller 
bandage) to the middle of which the end of another strip is 
fastened, or of a strip over the middle of which another strip 
is passed (Fig. 125). A TVshaped bandage is very convenient 
for the perineum; the horizontal part engirds the waist and the 
vertical strips run from the belt over the perineum and are fast- 
ened at the belt on the other side of the body (Fig. 12(i). 

ROLLER B USD AGE 

Roller bandages are the most convenient; they bold best and 
exert the most uniform pressure. A roller bandage (Fig. 127) is 
a piece of cloth shaped like a ribbon 5-10 cm wide and about 
5-7 in long. A 5-cm wide bandage is usually used for bandag- 
ing the fingers, a 7-9-cm wide bandage is used for the head, 
forearm, upper arm and shank; a bandage 9-18 cm wide is 
used for the thighs and body. 
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Roller bandages made of dense cloth are scarcely used any 
more* today they are usually made of gauze (soft) which stretches 
and very easily assumes the shape of the bandaged part. Gauze 
does not prevent evaporation and is cheaper. Roller bandages 
are rolled like spools. The remaining free end (B) is called the 
beginning and the rolled part (.1)— the head of the roller bandage. 

To prepare a roller band- 
age, gauze is ripped or cut 
into longitudinal strips. 

The former method is in- 
convenient because, when 
ripped into strips, the gauze 
wrinkles and “crumbles”. 

It is best to roll a piece of 
gauze, along its entire 
width, on a thin iron rod, 
and after removing the rod 
lo cul the gauze into sepa- 
rate rolls. The roller band- 
age is rolled by a machine 
or by hand; ils end is 
folded double, quadruple, 
etc., to produce a compact 
little roll around which the roller bandage is rolled as though on a 
spool (Fig. 128). Ready-made factory-produced roller bandages 
are most frequently used. 

For convenience in bandaging and for proper application of 
the dressing certain rules must be observed. While the dressing 





perineum 



is being made, the patient must be in a comfortable position 
or else he will unwittingly change his position, which will affect 
the bandaging. The part being bandaged must be absolutely 
immobile because any movement of the patient will displace 
the spirals of the bandage and will interfere with its proper ap- 
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plication. Of course, the part being bandaged should be completely 
accessible to the bandager. 

The part being bandaged (this applies particularly to the limbs) 
must be imparted the position in which it will function best after 



Fig. 129. Bandaging with the patient 
resting on a pelvic support 


the bandaging. For example, a bandage applied to a flexed knee 
will prove useless if the patient will walk and extend the leg; 
a bandage applied to the elbow of an extended arm will be un- 
comfortable if the patient’s arm has to bo carried in a sling. 



Fig. 130. Removing the support 


Taking this into consideration, the fingers during bandaging 
must be placed in a slightly flexed position, tho thumb and little 
finger opposing each other and the arm flexed a # t a right angle. 
The region of the shoulder must be bandaged with the arm slight- 
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ly abducted from the body. The lower extremities in the region 
of the hip and knee joints must be bandaged with the leg extended 
and the foot flexed at a right angle. 

To impart *a certain position to an extremity, someone is asked 
to hold the injured parts, or else supports or bolsters are placed 
under them, for example, under the shoulder blades when band- 
aging the chest, under the pelvis when bandaging the abdomen 
and hip joint (Figs. 129 and 130), etc. It is very desirable that 
the part being bandaged should be on the level of the upper part 
of the bandager’s chest and that he should not have to bend very 
much or raise his arm high. For convenience of bandaging and 
easy approach to the patient from all sides, special tables which 
do not need any supports are used. 

The bandager usually faces the patient to see by the expression 
of the latter’s face whether or not the bandaging hurts. Bandag- 
ing, especially of the limbs, is begun at the bottom and conducted 
upward, the right hand unrolling the head of the bandage and 
the left — holding the dressing and straightening out the rolls 
of the bandage. Usually a typical bandage (see below) is used 
as a basis and is modified according to need, otherwise the dress- 
ing requires too many ban ( dages and a poor dressing is the result. 
The roller bandage is unrolled in one direction, most frequently 
from left to right (with respect to the bandager), i.e., clockwise; 
each turn of the bandage must cover half or two thirds of the width 
of the preceding turn. The head of the roller bandage must not 
be far removed from the part being bandaged. In a properly ap- 
plied bandage each layer of the roller bandage covers two thirds 
of the width of the preceding layer Lightly and without creases. 

After bandaging it is necessary to examine the bandage to see 
if it covers the injured part properly, fits tight and is in place. 
Whether the bandage is too light and exerts too much pressure 
on the part is determined by the patient’s sensations. 

The terminal part of the bandage is usually fastened on the 
side opposite to the wound, where the knot will not discomfort 
the patient. The end of the bandage ripped longitudinally is 
tied around the bandaged part. The bandage rips easily if the 
ripping is started 4-5 cm from the end. The end of the bandage 
may be stitched or pinned with a safety pin to the dressing, or, 
by slightly tearing the bandage, it may be fastened to one of 
the neighbouring turns running in the opposite direction. 

TYPES OF ROLLER BANDAGES 

A circular bandage is the simplest; one end of the bandage is 
applied to the part being bandaged, this end being hold in place 
with the left haifd and the bandage being unrolled with the right 
hand, its turns covering each othei completely. To make the band- 
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age stronger, its end may be at first left uncovered (Fig. 131) 
then folded over the second turn and fastened by a circular turn 
(Fig. 132). Such bandages arc made for injuries to the wrist, 

lower part of the shank and fore- 
head. 9 

A spiral bandage is begun like a 
circular one, but after two or three 
circular turns the bandage is applied 
obliquely (spirally) only partly 
(two thirds) covering the preceding 
turns. It is applied from the bot- 
tom upward (ascending) or frum the 
top downward (descending). In this 
Fig. 131. Beginning a form the bandage fits well only 
circular handage when the bandaged part is of equal 

girth throughout, for example, the 
upper arm and sometimes the thigh; 
however, if the part is not of equal girth (shank, forearm), for 
better fit the bandage must be applied with reverse folds. When 
a reverse fold is made (Fig. 133), the bandage is directed ob- 
liquely, the left thumb holding its lower edge, the head of the 
bandage being slightly unrolled and the bandage reversed to- 






Fig. 132. First turn 
of a circular 
bandage 


Fig. 133. Spiral 
reverse bandage 


Fig. 131. Figurc- 
ot-eight bandage 


wards the bandager, its upper edge becoming the lower and 
its lower edge becoming the upper edge. The more uneven 
the girth of the part being bandaged, the sharper the reverse fold. 
Subsequently the bandage is continued either spirally again 
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or with new reverse folds, according to need. All the reverse 
folds must be made on one side and in one lino. 

A creeping bandage resembles the preceding one; it begins like a 
circular bandage and then proceeds screw-like so that none of 
its turns come in contact with each other. Such a bandage is ap- 
plied only in the beginning of bandaging for temporarily hold- 
ing the dressing in place and is continued as a usual spiral band- 
age which is much stronger 

Cross-shaped or jigure-of-eigkt bandage is so called because of 
its shape or the turns of the bandage which resemble a figure 
of eight; it is very convenient for bandaging parts with an irreg- 
ular surface, it is applied to the occiput and back of the neck 



Pig. 1.5V bpira bandage 
Joi i host 



1 ig. 1 5(1. Spied 
bandage foi hand 


as follows (Fig. l.Vi): with circular turns (/ and 2) the bandage 
is fastened around the head, the turns being made in the direc- 
tion indicated by the arrow, then higher and behind the left 
ear it is obliquely brought down to the neck (J), following which 
it is carried along the right lateral surface of the neck, brought 
to the front and raised along the dorsal side of the neck to the head 
in the direction of the arrow (/). After a turn in front of the head 
the bandage is carried over the left ear and obliquely, repeating 
the third turn (see fifth turn), then around the neck and ob- 
liquely upward to the head, repeating the fourth turn (see the 
sixth turn). The bandaging is continued by alternating the two 
last turns and the bandage is fastened around the head. 

A figure-of-eight bandage on the chest (Fig. 135) is begun with 
a circular turn which fastens the bandage around the thorax, 
then the bandage is carried along the anterior surface of the chest 
upward and oblfquely from the right side to the left shoulder. 
Across tho back the bandage runs over the right shoulder and 
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obliquely down under the left axilla, then again across the back 
to the right axilla and thence over the left shoulder. It is fastened 
around the chest. 

To the back of the hand the figure-of-eight bandage is applied 
(Fig. 136) beginning with a circular turn immediately above the 
wrist, after which the bandage is carried obliquely across the back 
of the hand to the palm where a circular turn is made and raised 
obliquely along the hand, crossing the second turn. Subsequently 
the turns alternate and the bandage is fastened on the wrist. 

If the turns in a figure-of-eight bandage do not completely 
cover the preceding turns at the points of crossing but, when 
crossing in one line, run below or above the preceding turns 
the point of crossing resembles a spike. In this case it is a spica 
bandage. It is applied to the shoulder as follows (Fig. 137): the 




Fig. 1.5S. Turtle 
bandage 


bandage is carried from the healthy axilla across the front of the 
chest ( 1 ) and over the shoulder in the direction of the arrow. 
After a turn around the anterior, lateral and posterior surface 
of the shoulder the bandage is carried to the middle of the shoul- 
der and from the axillary region raised obliquely along the shoul- 
der in the direction of the arrow (second turn), across the pre- 
ceding turn along the lateral surface of the shoulder to the back 
and across the back to the healthy armpit. Then the first turn is 
repeated (this is the third turn) somewhat higher and is followed 
by a repetition of the second turn (this is the fourth turn), etc. 

Converging and diverging or so-called turtle bandage is very 
convenient for joints (elbow, knee, etc.) in a flexed position. In 
the region of the knee a diverging bandage (Fig. 138) is begun 
with a circular turn over the most protruding part of the patella, 
after which similar turns are made below (2) and above (3) the 
preceding turn. The turns cross in the popliteal space and di- 
verging in both directions from the first turn increasingly cover 
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tfio region of the joint (4th and 5th, 6th and 7tb, 8th and 9th turns). 
The bandage is fastened around the thigh. The converging band- 
age is begun jvilh the eighth or ninth turns, i.e., circular turns 




Jig. MO. Recurrent 
bandage tor head injury 
(beginning) 


above and below Iho joint and closing in the popliteal space. 
The subsequent turns are similar to the preceding ones and ap- 



Fig. 141. Recurrent 
bandage for head 
injury (brushed) 


1 ig. M2 Recur rent 
bandage for one e>e 


Fig. 143. Recurrent 
bandage tor both 
eyes 


proach each other at the most protruding part of the joint until 
the entire region is covered. 

A recurrent bandage is convenient for round surfaces, for exam- 
ple, on the skull or amputation stump. Fig. 139 shows appli- 
cation of this bandage to an amputation stump. With a few cir- 
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cular turns (1st, 2nd, 3rd and 4th) the bandage is fastened trans- 
versely round the thigh, after which a reverse fold ( 5 ) is made 
on the anterior surface and the bandage is carried longitudinally 
along the thigh like the free end of the roll showrt in the figure 
(18), brought around the amputation stump (6) to the posterior 
surface and carried upward along the stump. A little below the 
first reverse fold another fold is made and the bandage is 
carried circularly (/) to fasten the longitudinal strip of the band- 
age. Subsequently the transverse turns of the bandage alternate 
with the longitudinal turns, the longitudinal turns gradually 
covering the entire amputation stump and the transverse turns 
serving to fasten them. 

We have already described the main types of bandages. Now 
we shall describe the most frequently used bandages. 

Head Bandages. Four-tailed bandages may be applied to the head 
for minor injuries; triangular bandages are also sometimes used. 

Recurrent bandage. This bandage fastened by a strip of gauze 
to the lower jaw (Fig. 140) is very convenient. A strip of gauze, 
a little less than one metre long is placed on top of the head, 
both its ends a and b hanging down vertically in front of the ears 
where the patient himself or an assistant holds them taut. The 
first turn is made around the head; after reaching the strip of 
gauze the bandage is carried around it and somewhat obliquely, 
covering the occiput. On the other side the bandage is similarly 
drawn around the vertical strip of gauze and carried obliquely, 
covering the forehead and part of the top of the head. Thus 
the bandage is carried evermore obliquely over the vertical strip 
of gauze until the head is completely covered, after which the 
bandage is either fastened with a circular turn or to the vertical 
strip of gauze, and the ends a and b are tied under the chin, which 
firmly keeps the whole bandage in place (Fig. 141). 

A one-eye bandage varies with the eye (right or loft) that has 
to be covered. In bandaging the right eye the roller bandage is 
held as usual and carried, as always, from left to right (with re 
spect to the bandager). In bandaging the left eye (Fig. 142) it is 
more convenient to hold the head of the bandage in the left hand 
and to bandage from right to left. The bandage is fastened with 
a circular horizontal turn, carried downward on to the occiput, 
under the ear on the affected side obliquely across the check and 
upward, covering the affected eye. The oblique turn is fastened 
with a circular turn after which another oblique turn is made 
somewhat higher than the preceding ono; the eye is covered by al- 
ternate circular and oblique turns. 

Bandage for both eyes. (Fig. 143). The bandage is hold as usual, 
fastened with a circular turn, then carried do # wnward across the 
top of the head and forehead, and an oblique turn downward cov- 
ering the left eye is made; the bandage is carried around the 
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occiput and another oblique turn upward, covering the right eye, 
is made. Thus all the subsequent turns cross in the area of the 
bridge of tho # nose, and descending lower and lower cover both 
eyes. The bandage is fastened with a circular horizontal turn. 

Bridle. Head bandages in the form of a bridle are very conven- 
ient. The simplest of these bandages begins with a horizontal 
turn (Fig. 144). The bandage is carried obliquely in the occipi- 
tal region to the lateral surface of the neck, thence uuder (he jaw 
vertically in front of the cars. The necessary number of vertical 
turns with which the entire top of the head and occiput may be 
covered is made, following which the bandage is carried from un- 
der the chin obliquely to the occiput on the other side of the neck, 



Fig. Mi. Bridle bandage 


Fig. 11.1. Budle bandage 
lor rhin 


and llio bandage is fastened with a horizontal turn. The same 
bandage may sene to cover the lower jaw. After the bandage 
is fastened round the bead the roll is carried obliquely down- 
ward in the region of the occiput (Fig. l/io), several horizontal 
turns are made on the neck round the chin, following which ver- 
tical turns are made and the bandage is fastened, like the pre- 
ceding one round the head. 

The figure-of-eight bandage for the occiput has already been 
described. 

Neck bandages . Some of the most difficult bandages are those 
for the neck because they easily come off. A neck bandage must 
he light and thin; circular turns which are unpleasant for the pa- 
tient and interfere with respiration should, if possible, he avoid- 
ed. In bandaging the upper part of the neck several oblique turns 
around the top of tho head towards the occiput, alternating with 
circular turns, or* a figure-of-eight bandage for tho occiput, its 
turns alternating with circular turns, are made. In bandaging 
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the lower part of the neck or the whole neck the circular turns 
are supplemented with turns of the figure-of-eight bandage for 
the occiput and figure-of-eight bandago for the back running 
across the axillary region (Fig. 146). * 

Upper-Limb Bandages. A bandage for fingers (Fig/ 147) begins 
with circular turns on the wrist (7) and is carried obliquely 
across the back of the hand (2) to the end of the affected finger, the 
whole finger being bandaged with spiral turns (3, 4 , 5, 6 and 7), 



Fig. 146. Fastening a neck Fig. H 7. Spiral 
bandage to the thorax bandage for a linger 


after which the bandage is carried across (he back of the hand 
(8) to the wrist where it is fastened. If the tip of the finger has 
to be covered, a recurrent bandage is made. At first the bandage 
is placed on the anterior aspect of the finger, then it is carried 
over the tip to the posterior aspect and up to the base and then 
again along the finger, covering its lateral surface, after which 
the finger is bandaged spirally, as shown in the preceding band- 
age (Fig. 148). 

Finally, the recurrent bandage may be fastened on the wrist, 
if the bandage is carried over the tip of the finger to the palmar 
surface, and after it is fastened on the wrist a third, fourth, 
fifth and sixth turns are made, i.e., the bandage is carried to 
the tip of the finger and is wound spirally round tho whole finger. 
The bandage is fastened near the wrist. 

The same bandago may similarly be made for several fingers, 
each finger being bandaged separately, in which case the band- 
age will look like a glove. The bandage begins on the little 
finger on the left hand and the thumb on tho right hand. The 
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bandage for the thumb is a spica bandage (Fig. 149). It is fastened 
on the wrist ( 1 ) with a circular turn, is carried across the back 
of the hand t to the tip of the finger (2), thence winding spirally 
around the finger (<3) to the posterior and then the anterior sur- 
face of the wrist, thence again to the tip of the finger, etc., grad- 
ually rising to the base of the finger and making all turns like 
the sixth and seventh turn**. When completed the bandage is 
fastened on the wrist. 



Fig. 148. 
Krcuiu'nl 
bandage lor 
a finger 



Fig. 149. 
Bandage lor 
tlie thumb 



Fig. 130. 
it ecu went 
hand ago lor 
the hand 


Bandage for the hand. The hand is usually bandaged with a 
figure-of-eight bandage. Together with four fingers the hand 
is bandaged with a recurrent bandage (Fig. 150). 

Bandage for the forearm and elbow . The forearm is bandaged 
with a reverse spiral bandage (see Fig. 134), like an extended 
elbow. For a flexed elbow (injury to the elbow joint) a turtle- 
type, converging or diverging bandage, like tlie one described 
for the knee, is made. 

A bandage for the whole arm begins in the shape of a glove for 
the fingers and is continued as a spiral reverse bandage to the 
shoulder where it is finished as a spica bandage (see Fig. 137). 

Chest Bandages. A spiral bandage (Fig. 151) is made as fol- 
lows. A length of about one metre of bandage is unrolled and 
left to hang freely, the rest of the bandage being carried ob- 
liquely across the chest to the left shoulder (2) and thence ob- 
liquely across the back. The bandage begins in the lower part of 
the chest and, rising in spiral circular turns (3, 4 , 5, 6\ 7, 8 , 9 
and 10), encompasses the whole chest up to the armpits where 
it is fastened w^h circular turns. The freoly hanging initial part 
of the bandage (4) is carried over the right shoulder and fastened 
in the back with the free ond of the bandage. 
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Bandage for the breasts. A bandage supporting a woman s breast 
is very frequently used. Made for the right breast the bandage 
is usually carried from left to right, and for the left breast— in 
the opposite direction— from right to left so that it may better 
support the breast. The bandage begins with a circulaf side of the 
chest, whence, embracing the lower and medial part of the breast 
(Fig. 152), it is carried over Hie left shoulder (^), then obliquely 



Fig. 131. Spiral bondage 1 


Fig. 132. Bandage for 
the breast 


along the back to the right armpit; thence, embracing the lower 
part of the breast, the bandage fastens the preceding turn (3) by 
a circular turn and is again carried upward across the back, af- 
ter which all the preceding turns (2 
and o) are repeated, etc. Gradually 
rising the bandage covers the whole 
breast; the last horizontal turns may 
he made over the breast. 

Desault's bandage. Of the other 
bandages for the body mention must 
be made of the bandages fastening the 
arm to the body; they are used for 
fractures of the humerus, the clavicle, 
etc. Desault’s bandage (Fig. 155) is 
the one most generally used. The 
arm flexed at a right angle in the 
elbow is pressed against the body, 
several circular turns with a ban- 
dage are made in the usual direction and the bandage must 
be fastened; then a new role is used for the second part of the 
bandage, the turns being made in the direction indicated by the 
arrow (Fig. 153,/). The second part of the bandage begins as 
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follows. From Iho armpit on tho unaffected side the bandage 
is carried obliquely along the anterior surface of the chest to the 
patient’s shoulder (2) and thence vertically downward along the 
posterior surface of the humerus under the elbow; then, while 
the elbow is supported, the bandage is carried over the shoulder 
lo the armpit of the unaffected side (.?), obliquely across the 
back to Ihe affected shoulder, downward along the anterior 
aspect of the shoulder (/) and from front lo back. Across the 
back the bandage is carried obliquely to the unaffected armpit, 
following which turns 2, .5, and / are repeated. 

Velpeau's bandage. This bandage is used after reduction of 
dislocations and for injuries to the shoulder. The hand of the 
injured arm is placed on the unaffected shoulder and the arm 
is pressed to the body. The bandage is first carried horizontally, 
embracing the chest and arm, through the unaffected armpit and 
obliquely across the back to the injured shoulder, whence it is 
carried along the lateral surface of the shoulder under the elbow 
and to the armpit on the uninjured side. 

Subsequently the turns are repealed, the horizontal turns being 
made below the preceding ones and the vertical — medially ot 
the preceding ones. 

Abdominal and Pelvic Handages. A plain spiral bandage, 
from the top downward, might he enough for the abdominal 
region, but such a bandage is suitable only for the upper part 
of the abdomen because in the lower part of the abdomen a plain 
spiral bandage will move up, for which reason it lia^ to he fast- 
ened to the thighs. The spiral abdominal bandage is therefore 
combined with a spica bandage or oilier pelvic bandages. 

A spica bandage covers the lower part of the abdomen and 
upper part of the thigh, and may co\er the buttock, lateral sur- 
face of the upper third of the thigh in Iho region of the greater 
trochanter and groin. Depending on where the bandage turns 
cross — in the hack, on a side or in front — the resulting spica 
bandage is posterior, lateral or inguinal. \\ e shall consider the 
inguinal bandage (Fig. Ib'i). The bandage is fastened round the 
abdomen with a circular turn and, if the bandage is made for 
ihe right groin, it is carried from back to front across the lateral 
and then the anterior surface of 1 lie thigh (*J). Passing on to the 
medial surface the bandage runs around the posterior seinicir- 
cu inference of tho thigh and crosses the preceding turn in the 
inguinal region. Rising along the anterior surface (/) the band- 
age then runs around the posterior semicircumference of the 
body and proceeds lo the inguinal region again, repeating the 
second and fourth turns. The bandage turns will be above tho 
preceding ones {ascending bandage) or below (descending band- 
age); all tho turns will cross in the inguinal region. The band- 
age is fastened with circular turns (8 and D) round the abdomen. 
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Lower-Limb Bandages. A reverse spiral bandage is usually 
made for the region of the thigh and is fastened to the upper third 
of the pelvis with turns of a spica bandage. In the region of tho 
knee turtle-type bandages are used for flexed knees and figure- 
of-eight bandages for extended knees. The circular and oblique 
turns are made above and below the knee with the crossings in 
the popliteal space (Fig. 155). Reverse spiral bandages, most 
frequently ascending, are made for the shank ; to be strong, the 
bandage must cover the whole calf and reach the knee joint near 
which it is fastened with a circular turn. 
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Fig. 154. Bandage fig. 155. Fig. 156. Bandage 

for inguinal region Bandage for the for the heel 

knee 


Heel bandage . The region of Ihc heel may be covered with a 
diverging turtle-type bandage (Fig. 15G). The bandage begins 
with a circular turn over the most protruding part of the heel, 
following which turns are added above (2) and below (3) tho 
first one. It is desirable to fasten these turns with an oblique turn 
on the side of the heel, running from the rear to the front and 
under the sole (7), and continue the turns of the bandage above and 
below the preceding ones, covering the ankle above and the foot 
below. The turns of the bandage cross on the back of the curve. 

Ankle bandage. To cover the region of the ankle joint, if tho 
heel does not have to be covered, a figure-of-eight bandage may 
be used (Fig. 157). The bandage begins with a circular turn above 
the ankle (i), following which it runs obliquely across the back 
of the foot (3) and is raised on to the shank (4) crossing turn 2 
over the back and, running around the posterior circumference 
above the ankles, proceeds obliquely across the back of the foot 
(5), then running under the sole goes up (fi), etc. The entire back 
of the foot is covered with such figure-of-eight turns of the band- 
age. The bandage is fastened with a circular turn near the an- 
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kle. If the whole foot has to bo covered, the bandage, after a 
circular turn at the ankle, continues with longitudinal turns 
running from the heel to the big toe along the lateral surfaces 
of the foot (ftg. 158). These turns are made very loosely, without 
stretching or they will flex the toes, which is very painful. On 
reaching the end of the toes the bandage embraces the foot be- 
ginning with the toes. 

Other bandages . For amputation stumps recurrent bandages 
aro made (see above). If the leg has been amputated somewhat 
below the joint, the bandage is fastened for strength above the 



Fig. 157. Bandage Fig. 158. Bandage for the 

for the ankle joint whole loot 


closest joint, for example, a spica bandage for the groin is added 
to the bandage of upper part of the thigh, a bandage for the knee 
joint— in injuries to the upper part of the shank. A bandage for 
the entire lower limb consists of a combination of the afore-de- 
scribed bandages. 

Sometimes a particularly strong bandage is required, for example, 
for transporting and carrying the patient. In such cases the strong- 
est bandage is used and is sewn with a thread at the crossings. 

Frequently a more complex bandage, i.e., a bag for the scro- 
tum (suspensorium), is used. A ready-made suspensorium is usu- 
ally employed. A suspensorium can also be improvised, i.e., 
made from available material, for example from two strips of 
wide bandage fastened to the bolt. 

ADHESIVE B \NDAGES 

Adhesive plaster bandage . On a small wound the dressing ma- 
terial may be held in place by strips of adhesive plaster which, 
running over the dressing material, firmly adhere to the surround- 
ing normal skin. Ordinary adhesive plaster must first be heated; 
adhesive plastet rolled on a spool requires no heating. 

An adhesive plaster bandage is sometimes used for bringing 
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closer to each other the edges of granulating wounds. A strip of 
dressing material is placed on the wound and several strips of 
adhesive plaster across the wound (Fig. 159). The plaster holds 
the edges of the wound close to each other, and considerably ac- 

9 

bandage (loos not shrink or irritate the skin. 
Several cleol recipes have been proposed, 
the simplest one being 50.0 resin, 100.0 
ether and 1.0 turpentine. 

The wound is covered with a sterile dress- 
ing and cleol is applied to the surrounding 
skin; when the cleol has somewhat dried 
(this moment is easily determined by touch- 
ing the cleol-covered skin with a linger, 
thin threads appearing between the skin and 
finger as the latter is withdrawn), the entire 
region is covered with a stretched gauze 
napkin. The edges of the bandage which 
do not adhere to the skin are cut off with 
a scissors. 

IMMOBILISING JJAXDAGLS 

In many diseases it is necessary to immobilise the affected 
part. The extremities can be immobilised by application of an 
immobilising bandage which prevents the affected part from mov- 
ing and maintains it for a long time in a certain position. The 
immobilising bandage may be a removable splint or a hardening 
nonremovable plaster bandage. 

S PL IN'] S AND SPLINT HAND ALLS 

Splints are very often employed for temporary immobilisation 
of the extremities. They are particularly frequently used for 
administering first aid and transporting the injured from the 
place of accident to a medical establishment. 

A so-called splint, i.e., a piece of bard material of different 
shapes and character is a necessary part of any splint bandage. 
In addition to the splint, the bandage requires padding which 
is placed between the extremity and the splint; the padding 
serves to fill the cavities and recesses and to protect the bony pro- 
jections from pressure exerted by the hard splint. Cotton or sheet 
wadding are used as padding, hut in emergency cases any cloth or 
tow may be used, or the bandage may he temporarily made with- 
out padding. The injured extremity is firmly fastened to the splint 
with roller bandage or kerchiefs, leather straps or strips of cloth. 

Splint bandages arc particularly convenient in ‘cases in which, 
for therapeutic purposes— dressings, massage, etc.— immobili- 


celerates healing. 

A cleol (mast i sol) 



Fig. 1G9. Adhesive 
planter bandage 
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sation must be temporarily discontinued, i.e., during inflamma- 
tory and purulent processes and injuries in which the bone is 
intact . The material, type and shape of the splints may differ 
very greatly. 

Cardboard splints. If the cardboard is thin and bends easily, 
several layers must be used; if the strips of cardboard are short, 
they may be sewn together by placing one end on the other. 



I jg. J()0. kiaiin'i k ‘-pliuL 

Metal splints. Heady nude splints of wire or thin sheets of 
dilferent metals —white metal, zinc, iron and aluminium — are 
usually employed in hospitals. These splints base different sizes 
and shapes. 

The most frequently used metal splints are made of two lengths 
of heavy wire with ero^picees (Fig. LOO). These wire splints are 



Fig. Kramer’s splints for thigh and shank 

light and flexible. By bending the crosspieces (Fig. 161) it is 
possible to make a trough. These splints find particularly wide 
application dufing administration of first aid to the injured who 
have to he transported. If long splints are needed, several wire 


173 




splints may be fastened to each other. The simplest application 
of a splint to the arm is shown in Fig. 160. The arm is flexed 
a( a right angle in the elbow joint with the forearm supinated 
and the palm turned up. The splint is bent, fit to ftie contours 
of the arm and applied from the tips of the fingers altmg the ex- 





rig. 1CJ Splints made' ut pieces ol board 



Fig. 1GJ. Dismantled Diotcrikhs’ splint 



tensor side of the forearm and upper arm so that its top covers 
the scapular region on the back. 

Application of a wire splint to the upper and lower extremities 
is shown in Figures 100 and 1G1. The extremity will be fixed more 
firmly if two wire splints are applied or one splint,bcnt in the 
shape of a figure “II”. The splint is bent in the form of a trough 
lengthwise, is adjusted to the contours of the extremity and is 
applied along its sides. A piece of plywood is placed and fastened 
in the middle of the splint which embraces the sole of the foot. 

Wooden and other splints . Various wooden splints in the forin 
of strips, boards and pieces of plywood arc very popular. Such 
pieces of wood of different sizes and shapes should be prepared 
beforehand. By tying these pieces together it is easy to make 
splints of different shapes (Fig. 162). 

Dieterikhs’ special splint is used for fractures of the femur 
and tibia {Figs. 163-167). 

PLASTKK u AN1) AGES 

Plaster is calcium sulfate calcined at a temperature of 100- 
140'C. It is easily ground into a fine white flour-like powder. 
Mixed with water the powder forms a paslo which hardens into 
a solid mass. This properly of plaster is utilised in application 
of bandages. Dry plaster absorbs moisture from the air, which 
negatively affects its hardening; to avoid this, plaster is kept 
in a dry place in metal boxes or glass jars closed with a light- 
fitting plug. 

Plasler bandages are used especially for injury to the hones 
and in certain inflammatory diseases, for example, inflammations 
of the joints, severe injuries to the soft tissues of the extremities, 
some diseases of the bones (tuberculosis), etc., when the affected 
part must be ensured complete rest. 

The plaster bandage is kept on the patient for different pe- 
riods of time — from several weeks to two months — depending 
on the disease. 

Plaster test. Before using (he plaster for a bandage it is neces- 
sary to ascertain its quality. Plaster must be an absolutely uni- 
formly ground powder, without lumps or grains. It is best to test 
the plaster for hardening. A small amount of plaster is mixed 
with the same amount of water to produce a plaster paste the 
consistency of thin sour cream. This paste must harden within 
5-6 minutes, i.c., on being tapped after this period it must pro- 
duce the sound of a solid body and must not be deformed under 
pressure. 

if the plaster is of low quality, it may be improved. If it con- 
tains lumps and grains it must be sifted and, if there is no sieve, 
it can be run through a loose gauze stretched over a bucket. 
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If the plaster hardens poorly because it is moist, it has to be 
calcined at a temperature not exceeding 120 °C. For this purpose 
it is best to put the plaster on a pan for several hours into a heat- 
ed stove. • 

Moistening with hot water, hot weak saline solutions, sodium 
sulfate, ammonia water or alum accelerates the hardening of 
the plaster, although alum makes the plaster more brittle. 



Fig. 168 . Preparing plaster bandages 


To slow down the hardening, cold water with an addition of 
joiner’s glue or glycerine is used. 

Preparing plaster bandages . Only w T hite absorbent gauze may 
be used for preparing plaster bandages; unbleached gauze is not 
absorbent and therefore yields poor bandages. A bandage absorbs 
well only if it is not longer than 2. 5-3. 5 m and is rolled loosely. 
Plaster is placed on a table covered with an oilcloth (Fig. 168) 
or is poured into a flat pan. Plaster powder is placed on the end 
of the bandage and with strong movements of tho hand is rubbed 
into the bandage, the excess plaster being simultaneously removed. 
Then the plastered end is carefully and loosely rolled. Then 
plaster is again spread on the unrolled part of the bandage, until 
the entire bandage is plastered. The plastered bandages are kept, 
like the plaster, in jars but are placed on their sides and not verti- 
cally, so that the plaster may not spill out of the bandages. It 
is best to use freshly-made bandages. 

A plaster bandage applied to the naked body ensures greatest 
immobility and is used most, although in some cases a padding 
must bo placed under tho plaster. A padding is indicated in cases 
in which edema of tho limb may form or in which the patient 
remains for a long time without adequate observation. Owing to 
the softness and resilience of the padding the compression and 
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unevennesses of the bandage will not be felt so intensely. The entire 
area to be bandaged is covered with an even layer of cotton or 
a strip of cotton is wrapped round the part. All the recesses where 
the bone is closer to the skin, for example, near irtalleoli, patel- 
las, elbows, etc., and where pressure on these bony ^points may 
easily cause bedsores, are particulary carefully padded with cot- 
ton. To prevent the cotton from adhering to the hands and to 
make it stay on the bandaged part, the cotton must be first fast- 
ened in place with a usual bandage. 

Before application a plaster bandage is placed in a basin with 
warm water; the layer of water over the bandage must equal the 

thickness of the bandage. When the 
bandage is saturated, which is indicat- 
ed by the fact that air bubbles no 
longer escape from it, it is removed 
and slightly wrung out. The bandage 
should be wrung out so as to remove 
the excess water, making sure not to 
lose any paste. The roll must be wrung 
from the ends towards the middle 

Fig. 169. Wringing the ( Fi S- 169). Hard and improper wring- 
bandage ing will also force part of the plas- 

ter out of the bandage or the plaster 
will lump up and will lie unevenly, making it inconvenient to 
apply the bandage. 

To prepare plaster-impregnated strips, the bandage is wrung 




Fig. 170. Preparing plaster-impregnated strips 

out, arranged in several layers (Fig. 170), one end of it is’Cxed 
and the bandage is evened and smoothed out' (Fig. 171). 

The plaster-impregnated strip applied to a limb is fastened 
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with a soft and sometimes circular plaster bandage (Fig. 172), and 
the limb is immobilised until the strip has hardened (Fig. 173). 

During bandaging, each turn of the bandage covers two thirds 
of the precefling turn and the bandage evenly covers, without 
reverses, the whole part which has to be bandaged. Instead of 



Fig. 171. Smoothing out piaster-impregnated slrips 


the reverses the bandage is cut on the opposite side or is straight- 
ened out. By the time the first bandage has been applied the sec- 
ond bandage must be ready, etc., until the bandage is thick enough, 



Fig. 172. Bandage of plaster-impregnated strips 



i.e.. 2-3 layers on the upper limb, 3-4 layers on the shank 
and thigh, and 5-6 layers on the trunk. To make the bandage 
harden uniformly and lie well, it is necessary to work fast; this 
is achieved by practice, careful preparation and cohvenient dis- 
tribution of all that is necessary for the bandage. To make the 
layers of the bandage adhere better and the bandage to corre- 
spond to all the unevennesses of the part being bandaged the 
bandage is carefully smoothed out after each layer and is fitted 
to the unevennesses (modelled). This is done by stroking the 



Fig. 173. Circular planter-impregnated bandage 

bandage until all the contours of the part being bandaged, for 
example, the crests of the ilia are no longer palpated. It is un- 
desirable to apply the bandage in a heavy layer because a heavy 
bandage may exert strong pressure and cause necrosis of various 
portions of the skin (decubitus ulcer); the latter may also be pro- 
duced by a poorly modelled and tightly stretched bandage. 

Since the ends of the bandage begin to crumble when the band- 
age is worn for a long time and pieces of plaster may get under 
the bandage, it is desirable to fasten its ends. For this purpose 
the plaster is trimmed at the ends before the bandage has hard- 
ened. This is done in the following manner. The edge of the 
bandage is trimmed with a sharp knife and is drawn away, fol- 
lowing which a circular strip 1-2 cm wide is carved with the 
knife. After this the lining is folded over the trimmed edge. 

To apply a plaster bandage it is necessary to prepare: bandages 
impregnated with plaster, cotton (best in layers or rolls), plain 
bandages to hold the cotton in place, a basin to soak the bandages 
(for large bandages two basins for changing tho water), a pitcher 
of water, scissors to cut the roller bandages, a knife to trim the 
plaster bandage, strips of cloth to fasten the ends of the bandage 
and, if necessary, splints. 
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While preparing and applying the bandages, it is necessary 
to watch that no plaster falls on the floor, because it easily sticks 
to the shoes and is carried all over the place. During bandaging 
the floor must be covered with a sheet. The remains of the plas- 
ter must not be thrown into the sink or the sewerage because on 
hardening the plaster will stop up the pipes. The plaster can easily 
be washed from the hands with a common salt solution. To pre- 
vent the plaster from adhering to the hands, the latter should 
be coated with vaseline. 

A plaster bandage usually hardens within 5-15 minutes. During 
this period the affected part must be supported in the position 
which was imparted to it during 
the bandaging. Traction of the ex- 
tremity and anesthesia are contin- 
ued for the same length of time. 

The hardened bandage becomes 
hard to the touch and on tapping 
sounds like a solid body. It dries 
completely within 24 hours; from 
greyish it becomes snow white and 
on tapping it sounds more clearly 
and sonorously; scratching with a 
fingernail leaves no traces on it. 

On hardening, bandages made of 
good plaster become hot. 

A plaster bandage spoils from 
moisture and must therefore not be allowed to become wet. 

Removing a plaster bandage. It is easy to remove the bandage 
by cutting it with a special knife immediately after it has been 
put on, but it is difficult to take it off after it has hardened. 

To soften the bandage, the latter is moistened with hot water, 
a common salt solution, or better still with a weak hydrochloric 
acid solution, after which it is cut with a sharp knife. The bandage 
may also be removed without being softened, for which pur- 
pose it is sawed to the padding or cut with plaster cast scissors 
(Fig. 174). 

Technique of applying a plaster bandage . In putting on immov- 
able bandages the general rules of bandaging must be observed 
much more carefully than when an ordinary bandage is applied. 
An improperly applied immovable bandage may do irreparable 
harm to the patient; even a slight uneven pressure may 
cause necrosis of the tissues at Ihe sites of pressure and even a 
loss of the entire extremity, since immovable bandages are ap- 
plied for a long time. The following are the most important 
rules of putting on a plaster bandage: 

1. Before putting on the bandage the extremity must be placed 
in a position in which it may be fit for work. 



Fig. 174. Removing the 
bandage with plaster cast 
scissors 
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2. Immobilisation, especially in fractures, must apply not only 
to the affected bone, but also to the two nearest joints— below 
and above the injury— and when bandaging the thigh it must 
apply to three joints. In injuries to joints the bandage must be 
put on over a long enough space, really to ensure immobility of 
the joints. 

3. In putting on a bandage with padding the cotton is applied 
in an even layer, especially at the bony projections; it is best 
to use plain rather than absorbent cotton because it is more re- 
silient and does not absorb perspiration. 



4. The bandage must be neither too tight nor too free. 

5. Until the plaster has completely hardened it is necessary to 
watch that the bandage does not shift and, subsequently, does 
not exert too much pressure and in connection with the latter 
does not in any way disturb the blood circulation (cyanosis, 
edema, etc.). For the purpose of watching the limb the tips of 
the fingers are not bandaged. 

6. All the materials required for the bandage must be prepared 
and arranged beforehand so that they may be easily and con- 
veniently used. 

7. The limb which is being bandaged must be accessible and 
absolutely immovable. The other parts of the body require firm 
support so that the patient may feel comfortable. 

Bandaging is considerably facilitated if a proper position is 
imparted to the affected part, and the person doing the band- 
aging therefore needs rather competent helpers. The most 
difficult is to place the patient in a proper position for bandaging 
the upper part of the thigh and the region of the pelvis. In such 
cases the same supports may be used as in ordinary bandaging. 

The patient is placed, as shown in Fig. 175, on the edge of 
the table. The uninjured leg is flexed in the knee and placed on 
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a stool. The pelvis is propped up with a support. It is desirable 
that the injured leg should be held by two assistants. More con- 
venient are supports which are fastened to the edge of the table 
with a screw # and which consist of a vertical rod resting against 
the perineum and a support for the sacrum capable of being moved 
along the rod to any height. The support for the sacrum is fastened 



at the necessary height with a special screw. Since bandaging 
with such supports requires a considerable number of assistants, 
special apparatus are sometimes used. Special extension tables 
(Fig. 176) are used for putting on complex plaster bandages under 
traction with reposition of fragments in fractures of the limbs. 
These tables are convenient because the wounds may be given 
primary treatment on them before bandaging (in open fractures 
and in injuries to the soft tissues). 

In addition to the patient’s position, proper support of the 
injured part during bandaging is also very important. It is par- 
ticularly important in fractures. To make the limb immovable 
at the point of fracture, it is supported above and below the 
injury so that the position of the injured part is not altered and 
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no. movement at the site of the fracture is allowed during the 
bandaging. If there are two assistants, one of them supports the 
injured limb above and the other below the injury with certain 
traction. The assistants must have good knowledge of the rules 
and methods of supporting the injured limb. Wheir bandaging 
the upper arm the assistant stands on a side and somewhat to 



the rear of the patient; the assistant places one hand into the pa- 
tient’s axilla and grasping the forearm below the* elbow with 
the other hand abducts the arm and effects traction. During band- 
aging of the forearm the assistant holds the patient’s upper 
arm with his left hand, grasps the fingers with his right hand 
and produces traction along the longitudinal axis of the forearm. 
In some cases it is necessary to support the limb, pulling sepa- 
rately the thumb and the three middle fingers (Fig. 178). 

The foot is supported as follows: the area of the Achilles ten- 
don is grasped with the left hand at 4he heel. The foot is flexed 
with the back of the right hand or it is held in place by grasping 
the toes but without compressing the bandage. During the band- 
aging it is necessary to watch carefully that the limb should 
retain its initial position, ofherwiso wrinkles or cracks are formed 
in the bandage. With wrinkles in the joint region or with a 
tight bandage the vessels may be compressed, which threatens 
subsequent necrosis of the limb. 
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It is difficult to support the limb when the hands are changed 
to let the bandage through; this must be done quickly and calmly, 
removing the hand and letting the bandage through without 
relaxing the* general tension of the limb. 

Plaster-impregnated strip hip-joint bandage. The most complex 
bandage on the lower limb is applied as follows: after placing the 
patient on a table and ar- 
ranging the traction, the 
bandaging is begun with a 
protective application of 
gauze and cotton pads to 
the bony projections (Fig. 

179). 

After this plaster-impreg- 
nated strips are placed on 
the trunk and the pelvic 
region and are fastened 

with plaster bandages. The region of the hip joint (Fig. 180) and 
thigh is particularly carefully reinforced with additional pla^ter- 




Fig. 179. Plaster 'bandage. Fastening cotton-gauze 
pads to the bony projection 


impregnated strips. Lastly, the posterior plaster-impregnated 
strips are placed on the thigh and the region of the knee joint; 
the bandaging iS ended by placing plaster-impregnated strips on 
the shank and foot (Fig. 181). The same figure shows the com- 
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pleted bandage fenestrated in the region of the stomach and its 
edges trimmed on the chest and in the region of the pelvis. 

Removable immobilising bandage. To make dressing, massage 
and other medical procedures possible, a removable immobilis- 



Fig. 181. Plaster bandage, applying plaster- 
impregnated strips and the finished bandage 

ing bandage is used. At first an ordinary plaster bandage is put 
on,' but before hardening it is cut from two opposite sides and 
allowed to harden in two halves. The bandage is completed by 
placing these halves on the injured site and fastening them with 
a roller bandage. In cases of increased or diminished edema such 
a bandage makes it possible to regulate its pressure on the extre- 
mity by being loosened or tightened, although ft is difficult to 
achieve complete immobility with it. Removable immobilising 
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bandages are convenient at the end of treatment of fractures, 
when owing to decreased edema the immobilising bandage be- 
comes loose and has to be replaced or, by being cut in halves, be 
transformed 0 into a removable immobilising bandage, or one 
half of it is used as a splint. If it is completely cut on one side, 
and trimmed on the opposite side it becomes a hinged bandage. 



Fig. 182. Fcncstral bandage 

A fenestral bandage (Fig. 182) makes it possible to watch the 
wound and change the dressings on the extremities without affect- 
ing their immobility, which is very important in instances of 
open infected fractures. A fenestra over the injured site is made 



Fig, 183. Bridged bandage 

during the bandaging or is cut out later. To prevent the pus and 
other discharges from the wound from running under the bandage, 
the fenestra is surrounded with cotton, preferably impregnated 
with a solution of shellac in alcohol or collodion. 

Intermittent or bridged bandages are used in cases in which 
some part of the immobilised extremity must be left open around 
the entire circumference. To impart immobility to the separate 
parts of the bandage, the latter is connected above and below 
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the interruption with bars (bridges) of wood or metal which are 
covered over with turns of the bandage (Fig. 183). 

Splint plaster bandages resemble the halves of removable im- 
mobilising bandages. Tho injured extremity is fastened with an 

ordinary bandage to a solid plaster bar 
or trough which precisely reproduces all 
the unevennesses of the injured extremity 
and therefore fits it snugly. 

Such splints can bo made from strips of 
grey cardboard wrapped in a wet plaster 
bandage and fitted to the injured extrem- 
ity (Fig. 184). 

P las ter- im pregnated splin t bandages . 
A plaster-impregnated splint bandage 
can also bo prepared by another meth- 
od. The gauze is cut according to pat- 
tern. Packed in 10-15 dayers and impreg- 
nated vith plaster. This makes plaster- 
impregnated splints which must only bo 
moistened and smoothed out. Many plas- 
ter bandages are usually made with such 
plaster-impregnated strips which are held in place by turns of a 
plaster bandage. 

TRACTION 

Traction is employed: 1) for treating fractures, 2) for treating 
chronic inflammatory diseases of joints and bones (for example, 
tuberculosis), 3) for correcting contractures in joints, and 4) for 
preventing contractures during certain injuries to soft tissues. 
There are many methods of traction, but thoy can bo divided 
into two groups: 1) gravity traction and 2) weight traction. 

1. Gravity traction is frequently used temporarily when ap- 
plying an immovable bandage, for example, to tho spine. If trac- 
tion is employed for a longer period of time, tho weight of the 
patient himself can be utilised by placing the patient on an 
inclined plane (Fig. 185). If the patient is placod on a bed with 
tho head of tho bed raised and the foot of the bod lowered, he 
will slide down because of the force of gravity. If a special loop 
with a cord is attached to tho head, the cord is passed through 
a pulley and a weight is suspended from the cord, tho result will 
be continuous traction of the spine. This continuous traction 
is the stronger, the greater tho inclination of the bed. 

This method of traction is employed in tuberculosis and in 
fractures of tho spine. 

2. Weight traction is used in two forms: skeletal traction and 
traction with adhesive plaster. For traction with adhesive plaster 
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a l°ng strip of plaster is attached to the injured organ (for exam- 
p e, tmgh, upper arm or shank) along its axis, is bent in the 
torin of a free loop oyer the region of the joint and similarly at- 
tached to the other side (Fig. 186); to ensure better attachment 



of the strip, the upper ends may be split longitudinally. A piece 
of board — thrust — is inserted in the loop of the plaster (Fig. 187); 
this thrust reduces the pressure of the plaster on the protruding 
parts of bones in the region of the joint (malleoli, condyles of 
the Femur) and serves for fastening the cord to it. The cord is 



Fig. 186. Applying a strip of adhesive plaster for traction 

fastened to the thrust in the following manner: a small hole is 
made in the centre of the thrust, the cord is passed through the 
hole and is fastened with a heavy knot on the inside. It is neces- 
sary to watch that the thrust is inserted properly (Fig. 188), 
i.e., perpendicularly to the strips of plaster and not obliquely. 
To prevent the Strips of adhesive plaster from bccoming'^detached, 
they are fastened by transverse loosely attached strips of plaster 
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2.5-3 cm wide and are bandaged over. At first light traction must 
be applied, but when the plaster grows soft because of the heat 
of the body and adheres firmly, the weight may be increased. 
Where the skin is directly over the bones and tendons, for exam- 
ple, the malleoli, narrow strips • 

of muslin are placed under the 
plaster to protect the skin against 
pressure. The regions of the 
joints are left open. The injured 
places on the skin are circum- 
vented by splitting the strip of 
plaster longitudinally and V- 
shaping its ends. 

A plaster bandage stretches 
the skin of the limb and the 

skin transmits the stretching to deeper tissues, especially the mus- 
cles; this hinders displacement and ensures proper reposition 
of the bone fragments in fractures (Fig. 189). The cord fastened 

to the thrust is passed through 
a pulley, preferably through a 
system of pulleys (2-3), which 
creates more even traction. 

The pulleys are fastened to the 
bed (Fig. 190), or special up- 
rights with pulleys are placed 
near the bed (Fig. 191) 

It is necessary that the pulley 
should be on the level of the 
thrust centre, neither higher nor 
lower (Fig. 192). In this case the 
cord forms a single straight line 
with the middle line of the plas- 
ter strip, when viewed from the 
side, and a single straight line 
with the axis of the limb, when 
viewed from above. Moreover, 
the cord must not slide along the 
middle of the groove of the pul- 
ley which is placed upright. 

Improper arrangement of the 
pulleys (Fig. 193), as well as a 
bend in the cord over the edge of 
the bed or upright (Fig. 194), reduces the effect of the trac- 
tion. 

The weight is fastened to the end of the cord so that it may 
hang freely without touching anything nearby And at a certain 
distance from the floor. Bags with sand or special weights 




a) 

Fig. 188. Right way (a) and 
wrong way (b) of fastening a 
board 
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are used for traction (Fig. 195), making it possible gradually to in- 
crease the load without discontinuing the traction. For skeletal 
.raction see page 228. 



tig IS9 Adliorxe plast i traction 



Fig. 191 Upright \uth pulleys 




Fig. 192. Right way (a) 
and wrong way ( b and c) 
of placing the pulley 


Fig. 193. Right and wrong 
positions oi t lio axis ol 
the pulley 



Fig. 194. Improper employment 
of traction 


Fig. _195. Weights 
for traction 


INJURIES (TRAUMAS) 

Any damage to the tissues produced mechanically, chemically, 
electrically or by any other extrinsic agent is called a trauma or 
injury. 

There are two types of injuries: open and closed. In closed 
injuries the skin and mucous membranes are intact, uninjured. In 
open injuries the integrity of the skin or the mucous membranes 
has been violated. Open injuries are also called wounds. 

Closed injuries include contusions, sprains, ruptures, dis- 
locations and fractures. Depending on the instrument with which 
the wound was made ami the character of the disturbance in 
111 1 tissues and organs, the following wounds are distinguished: in- 
cised, slashed, puncture, lacerated, contused and gunshot wounds. 

Every trauma produces not only local changes in the tissues 
and organs of the region directly acted upon by the extrinsic 
agent, but also a number of general disorders in the organism, 
mainly in the central nervous system, especially in cerebral ac- 
tivity. The most important and most frequently encountered 
general disorders are syncope, concussion of the brain, shock and 
collapse. 

Syncope. During syncope the patient suddenly becomes pale, 
his respiration rapid and shallow, and the pupils dilated and 
immovable; the patient loses consciousness and falls. This con- 
dition does not last long. Within several minutes the patient 
regains consciousness. Rapidly developing cerebral anemia due 
mainly to spasm of the blood vessels is considered the cause of 
syncope. 

To prevent syncope in surgical patients during all extensive 
dressings, it is necessary first of all to make the dressing pain- 
less. Before a painful dressing patients are administered narcotics 
(t ml of a 1 per cent morphine solution subcutaneously) or are 
anesthetised (nitrous oxide). 

Aid in syncope? consists in restoring the blood circulation, in 
order adequately to supply the brain with blood. The patient is 
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placed in a horizontal position with head lowered and legs raised, 
his collar is unbuttoned and everything that interferes with res- 
piration (belt, braces, etc.) is removed; the patient is given to 
smell ammonia water and his face is sprinkled with cold water. 
After this the patient, in most cases, quickly regains Conscious- 
ness. 

Collapse is sudden extreme exhaustion with weakening of car- 
diovascular activity, cardiac symptoms coming particulary to the 
fore. 

The picture of collapse includes cyanosis, cold perspiration, 
dilation of the pupils, rapid and barely palpable pulse, clouded 
consciousness, fall of temperature and frequently shallow res- 
piration. Treatment of collapse must be directed at eliminating 
its causes; for example, during hemorrhages the patient must he 
administered whole blood transfusions or transfusion of blood 
substitutes; Vasoconstrictive drugs and cardiacs are also use- 
ful. Strong coffee and tea (if the patients can swallow) are advis- 
able; the patients are kept warm by means of hot water 
bottles and are carefully watched because collapse may recur. 

Shock is one of the severest complications of wounds, injuries, 
grave operations and widespread burns. Shock is particularly 
significant under war conditions because it ends fatally in many 
cases. The following is a description of shock made by the lamous 
surgeon N. Pirogov: 

“You see a wounded soldier without an arm or leg lying stock- 
still at the dressing station; he does not shout, moan or complain, 
but is indifferent to everything and does not ask for anything; 
his body is cold and face pale as those of a corpse; his eyes are 
immovable and he gazes into the distance. 1 1 is pulse is like a 
thread, barely palpable and intermittent. He either answers no 
questions at all, or answers them under his breath, in a barely 
audible whisper; his respiration is also barely noticeable. His 
wound and skin are almost completely insensitive, but if the 
major nerve hanging from the wound is in any way stimulated, 
the patient displays a sign of sensation only by contraction of 
the facial muscles. Sometimes this state passes within a few hours 
and sometimes it persists unchanged until death.” 

The essence of shock and its genesis (development) are not 
well enough known as yet. Experimental data and clinical ob- 
servations warrant the assumption that the nervous system plays 
the leading role in this affection. 

The problem of the genesis of shock is solved on the basis of 
I. Pavlov’s teaching, considerable importance being attached in 
the mechanism of its development to exhaustion of the cerebral 
cortex under the influence of the harmful action of the stimuli 
(pain, intoxication, mental stress). 

An enormous part in the development of shock is played by 
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physical overstrain, protracted insomnia, exhaustion and star- 
vation, cooling, hemorrhage, emotional disturbance, etc. 

The stimulation transmitted to the central nervous system 
at first excites and then depresses the vitally important centres, 
including the vasomotor centres. As a result, vascular tone di- 
minishes, the internal vessels in the abdominal cavity dilate and 
accumulate a lot of blood, so that the peripheral arterial system 
is drained of blood and the blood pressure drops. The patient’s 
condition is aggravated by absorption of the products of decom- 
position from the region of the injury which is a source of intoxi- 
cation. 

Surgical, postoperative shock is fostered by a protracted oper- 
ation, incomplete analgesia or incomplete anesthesia, unre- 
stored loss of blood, a painful operation and an operation in par- 
ticularly sensitive parts. 

Clinically, primary shock, immediately following the injury 
and secondary shock, developing sometime after the injury or 
the operation, are distinguished. They are produced by the pain 
impulses coming from the point of injury (i.e., during transport- 
ation over bad roads and by insufficient immobilisation of the 
injured extremities) as well as by absorption of the products 
of tissue decomposition. 

Two periods may be distinguished b\ the picture of the dis- 
ease: erethistic (with excitation) which is brief and not always 
perceptible, and torpid which includes the foregoing description 
of the picture of the disease made by A. Pirogov. 

Excitement, fear, restless movements in the extremities, in- 
somnia, flushed face, rapid and weak pulse are obser\ed during 
the erethistic poriod of shock. 

The torpid period of shock is characteristic for the patient’s 
apathy and indifference (with consciousness retained), pulse ac- 
celerated to 120 and more beats per minute, drop in blood pres- 
sure, shallow and rapid respiration, low temperature and de- 
creased excretion of urine. Examination of the patient reveals pal- 
lor of the skin and mucosa, cold perspiration, drawn face and 
dilated pupils poorly reacting to light. Not infrequently nausea, 
hiccups and vomiting are observed. 

Prophylaxis. To prevent shock, the patient is given complete 
rest. Thoughtful care and considerate treatment of the patient 
are particularly important, because of their favourable psycho- 
logical effect. In cases of very painful injury (for example, in 
open fractures of the extremities and in cavitary injuries), the 
situation requiring evacuation of the injured, the most com- 
fortable and rapid form of transportation is necessary (transporta- 
tion by air). Under war conditions the severely wounded must 
be administered *1-2 ml of a 1 per cent morphine solution or 
1 ml of a 2 per cent pantopon solution and must be given alcohol. 
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Moreover, it is necessary quickly to arrest the hemorrhage, make 
the patient warm, give him stimulating drinks (hot tea and coffee) 
and treat him considerately. 

Treatment. In the first place it is necessary to eliminate, if 
possible, the causes of shock, namely, the pain sensations, arrest 
the hemorrhage, elc. Particular caution is required during trans- 
portation of such patients and during administration of surgi- 
cal aid, because the slightest intensification of pain will aggra- 
vate the patient’s condition. 

The main objectives in treating shock are the following: 

1) interruption of the conduction of pain impulses by a novo- 
cain block or production of general anesthesia; 2) diminution 
of reactivity of the central nervous system by administration 
of narcotics (morphine, pantopon, alcohol); R) improvement of 
circulation by administration of cardiacs (camphor, caffeine) 
and by intravenous infusion of large amounts of physiologic sa- 
line solution, glucose, antishock fluids, and blood transfusions; 
4) control of factors aggravating shock (intoxication, loss of 
blood, etc ). As in syncope, the head of the patient who is in a 
state of shock is lowered, measures are taken to keep the patient 
warm and the patient is given to drink, if he can swallow. At 
the same time the patient is administered stimulants: ether- 
valerian drops, strong coffee, tea, wine and whiskey; adrenalin, 
camphor, and caffeine are injected subcutaneously. 

Of enormous importance in controlling shock are intravenous 
infusions of large amounts (up to 1,000 ml) of physiologic or other 
saline solution— blood substitutes, and 5-10 per cent glucose 
solution. The infusions are made slowly and are repeated several 
times. During shock the best result is produced by blood trans- 
fusion which must be administered at the very first opportunity. 

Even mild forms of shock may cause rapid death. If the patient 
is brought out of the state of shock, all the symptoms quickly fade, 
but the patient’s general condition may become aggravated again. 

Only the most urgent operations to save the patient’s life, 
for example, arresting a hemorrhage, arc performed during shock. 
In all other cases the patient must first be brought out of the state 
of shock and given a blood transfusion, and be operated on later. 
Transportation of the patient, especially over long distances, is 
permissible only after elimination of all the phenomena of shock. 

OPEN INJURIES 

Wounds. Any injury involving a break in the skin and mucous 
membranes is called a wound. 

Depending on the nature of the wounding instrument and the 
type of wound the following wounds are distinguished: incised, 
slashed, puncture, contused, lacerated, and gunshot wounds. 
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Incised and puncture wounds are noted for the fact that their 
edges and walls have sustained little damage and have remained 
quite viable* Unlike these wounds, contused, laceratod and gun- 
shot wounds involve a crushing of the tissues of their edges and 
walls. 

Incised wounds are inflicted by sharp objects (knife, dagger, 
glass, etc.) and may have a linear appearance as well as an appear- 
ance of a flap. Incised wounds also include all surgical wounds. 

Owing to the elasticity of the skin, the edges of incised wounds 
part (“gaping wound”). It is therefore usually easy to examine 
the entire wound cavity and ascertain what particular tissues 
and organs have been injured. 

The degree of gaping of an incised wound depends on its loca- 
tion and direction. The wounds running along skin folds, for 
example, transverse cuts on the nock, the abdominal wall, etc., 
gape the least. On good contact of the edges such wounds leave 
barely perceptible cicatrices after healing. 

Of considerable importance for a favourable course of an in- 
cised wound is the character of incision of the tissue. In wounds 
inflicted by a sharp cutting instrument the edges of the incised 
tissues are scarcely damaged (wounds with small zone of injury), 
owing to which no favourable conditions for development of injec- 
tion are created in incised wounds , and the lalter not infrequently 
heal by first intention. Surgeons take advantage of this properly 
of incised wounds and suture not only surgical but , after suitable 
treatment , also accidental incised wounds. 

Incised wounds are very much less painful than other types of 
wounds because of insignificant injury (o the nerve endings. 

Incised wounds bleed more than contused wounds. In cases of 
incised wounds in vessels their edges are scarcely crushed and their 
internal coat (intima) sustains little injury. Blood clots which 
plug up the wound of a vessel and help in arresting hemorrhage 
are formed near the scraps of the crushed intima. But, since in- 
cised wounds do not have such crushed tissues, the injured vessels 
in them tend less to spontaneous formation of thrombi. 

Slashed wounds made by a sword, sharp axe, etc., are closely 
related to incised wounds but, unlike incised wounds, they are 
characterised by considerable injury to bones (skull, extremities, 
etc.). 

Puncture wounds are made by pointed instruments (nail, bayo- 
net, dagger), a deep wound canal with an insignificant external 
opening being most characteristic of these wounds. Owing to dis- 
placement of tho tissues after the wound has been inflicted, the 
wound canal is not infrequently sinuous rather than straight. 
It is often difficu4t to judge, by the external appearance of such 
a wound, its depth and extent of injury to tho organs, because 
even in small skin wounds the wounding instrument, especially 
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such as a dagger, frequently penetrates very deeply and consid- 
erably injures the internal organs. Cavitary injuries (when the 
wounding instrument gains entrance into the abdominal or tho- 
racic cavity) and injuries to the internal organs arc»not infre- 
quent in puncture wounds. With a deep wound canal large vessels 
are very often injured, in which cases considerable hemorrhages 
may occur not to the exterior hut into the tissues or , what is still 
more dangerous , into cavities (thoracic, abdominal). The person 
administering aid may not notice such hemorrhages. Foreign 
bodies sometimes remain in wounds because the wounding in- 
struments (knife, dagger) may break on striking against a bone. 
The hemorrhages into 1 lie tissues and the sinuous and narrow 
wound canal render the discharge of pus difficult, as a result 
of which pus accumulates deep between muscles; in such wounds 
the infectious process not infrequently runs an unfavourable 
course. 

Puncture wounds necessitate surgical intervention during the 
first hours after the wound has been sustained, especially in cases 
in which vessels, tendons and other l issues are known to be injured 
deep in the wound. In puncture wounds of the cavities (tho- 
racic, abdominal) signs of injury to the internal organs are some- 
times noted when it is already difficult to save the patient be- 
cause of the internal hemorrhage or developing infection (peri- 
tonitis). In such wounds surgical intervention is indicated when 
there is a suspicion of a penetrating cavitary wound. 

Everything concerning cavitary gunshot wounds also holds 
true of the puncture cavitary wounds. 

Contused wounds are made by blunt insti u meats and objects 
(different kinds of work tools, stones, animal hooves, etc.). 

Wounds may be lacerated, contused, crushed, avulsive, etc. 
The characteristic feature of contused wounds is a large amount of 
unviable, bruised and crushed tissue along their edges. Such wounds 
favour development of infection. Contused wounds are therefore 
very frequently infected , the purulent process running a protracted 
course, to the point of complete disengagement of the necrotic 
tissues. The primary treatment of such wounds consists in re- 
section of their edges and floors and removal of the injured tis- 
sues from them. 

A distinguishing feature of contused wounds is a relatively in- 
significant hemorrhage even in cases of injury to larger vessels. 
For example, during evulsion of the extremities by the wheels of 
a tram-car or railway train there is no extensive hemorrhage. In 
contused wounds the intima (innermost coat of the blood vessels) 
usually sustains considerable injury. Its scraps are twisted, drawrn 
upward into the lumens of the arteries and thus- foster rapid coag- 
ulation of the blood and formation of thrombi which plug up 
the lumens of the vessels. 
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Gunshot wounds . Gunshot wounds vary very greatly, depending 
on the type of the firearm with which they were made. They in- 
clude bulleUwounds (rifle, revolver and machine-gun), shot (shot- 
gun) and splinter wounds caused by splinters from exploded mines, 
artillery shells, air bombs and hand-grenades. Bullet wounds are 
less dangerous, as regards development of infection, than are 
wounds indicted by shell splinters. 

Gunshot wounds are divided into tunnel and blind wounds. 
Tunnel wounds are such in which the bullet, shrapnel or shell 
splinter go through the body making two wounds — wound of en- 
trance and wound of exit. The wound of entrance is usually smaller 
than the wound of exit , the edges of the latter not infrequently 
being averted which is easy to see when bony fragments are car- 
ried along by the bullet or splinter and tear the soft tissues and 
skin at the wound of exit. Jf the bullet, shrapnel or splinter get 
stuck somewhere in the tissues, such wound is called a blind 
wound. If the foreign body is easily found during primary sur- 
gical treatment it is removed. Not infrequently the foreign body, 
which was not removed at first, has 1o be removed much later 
if it supports a purulent process, damages important organs, etc. 
In some cases the foreign body (bullet, splinter) remains in the 
body for many years without in any way discomforting the patient. 
If tlie foreign body does not discomfort the patient, is difficult 
of access and its removal is dangerous, it is left in the body. 

ff the wounding object has touched the body only superficially 
it produces a wound in the form of a weal without either an en- 
trance or exit hole. Of course, these injuries are the lightest, 
except injuries in Hided by large shell splinters when even a 
superficial wound is accompanied by extensive and severe injuries 
to the tissues. 

Of enormous importance in gunshot wounds are injuries to 
soft tissues and internal organs. Particularly important are ca- 
xitary wounds, i.e., penetrating into cavities and injuring the 
organs of the abdomen, chest and skull. These injuries are in the 
foreground of the entire picture of the disease. Cavitary wounds 
are responsible for high mortality, especially if the wmunded have 
not immediately been operated on. Injuries to vessels producing 
profuse hemorrhages play a very important part. 

Regeneration of tissues in injuries. In injuries tissues are de- 
stroyed by direct mechanical damage, and disorders of nutrition 
caused by disturbances in blood circulation (injury to the vessels) 
or by impaired innervation. The subsequent healing of the wound 
consists in resorption of the necrotic tissues and formation of 
new 7 tissue, mainly connective, with subsequent formation of a 
cicatrix. Regeneration of tissues and healing of wounds depend 
on the condition of the wounded. A healthy young organism fa- 
vours rapid healing of wounds, whereas in an emaciated patient 
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the healing of a wound may take a very long lime and produce 
a number of complications. 

Healing of wounds also depends on the character, of injury to 
the tissue, as well as the state and peculiarities of Ifco injured 
tissue. 

The more differentiated the tissue, the more poorly it regen- 
erates. Thus, the cells of the central nervous system, parenchyma 
tous organs and muscular tissue are destroyed hy injury; they are 
almost incapable of regeneration and the wound heals by forming 
a connective tissue cicatrix. Regeneration is also impeded by con- 
siderable destruction of tissue in \ irtue of circulatory disturbances. 

The extent to which the wound is injected is extremely important. 
In tunnel bullet wounds of the soft tissues the infection may 
penetrate into either the wound of entrance or the wound of exit 
from adjacent sections of the patient’s skin, the clothing, etc. 
If the infection does not develop, a slight swelling is observed at 
the point of injury, the wounded runs a slight fever, and develops 
a slight inflammatory process around the wounds of entrance and 
exit. Such wounds sometimes heal within a weak, while both the 
wounds of entrance and exit are covered with a crust and the heal- 
ing goes on under the crust. 

Splinter wounds arc usually the mo^l infected. A shell splinter 
has, as a rule, an irregular shape and jagged edges. It carries 
with it deep into the tissues earth, pieces of clothing, contami- 
nated skin of the wounded, etc. All these objects contain a 
highly virulent flora (anaerobic microbes in particular). A splint- 
er inflicts severe injury to the soft tissues and crushes them; it 
often lacerates nerves and vessels, which leads to internal hemor- 
rhage. All this creates favourable conditions for development of 
infection in splinter wounds. 

It should also he noted that splinter wounds arc often mul- 
tiple and the splinters may he of different sizes. 

By hitting a hone the wounding object breaks it into fragments 
and each such fragment piercing the soft tissues becomes a sec- 
ondary wounding object which aggravates the severity of the 
wound. In such cases still more favourable conditions for develop- 
ment of infection are created. 

First aid to the injured. In addition to arr< sting hemorrhages, 
the objectives of first aid to the injured include protection of 
the wounds from infection. A properly applied, first dressing will 
protect the wound from microbes and this will favour its healing. 

Dispensaries, reception rooms in hospitals and first aid centres 
must always keep in readiness sterile dressing material in drums 
or special packages. 

The patient’s clothing is removed or cut open, the hair is 
clipped or shaved, the circumference of the wound is cleaned and 
the edges of the wound are painted w ith iodine Tincture. 
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Small wounds arc painted with iodine tincture all over the 
wound surface. 

The wounds contaminated with earth, splinters (t wood, etc.* 
may he carefully cleaned by removing the dirt with forceps or 
gauze after which the contaminated parts must he painted with 
an iodine tincture. Sometimes the wound is dusted with sulfa 




Fig. I9(>. I iM aid packet (figjnes ‘diow the rj.ii nee 
ot opening the packet) 


drugs the deeper parts of the wound and deeper t issues must not 
he touched. 

The dressing material must be placed on the wound without 
being touched with the hands, after which it must be covered 
with a layer of cotton and fastened with a bandage or kerchiefs. 

The first dressing can he conveniently applied by using an 
individual packet which contains sterile (antiseptic) dressing 
material in a waterproof hag. A first-aid packet consists of two 
small cotton and gauze compresses (Fig. 19G). One of the com- 
presses moves along tho common bandage designed for keeping 
it in place, while the other compress is immovable at the free 
end of the bandage. To fasten the dressing provided in an individ- 
ual packet, the latter contains a safety pin. Sometimes it also 
contains an ampule w r ith iodine tincture. 
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After the clothing from the wounded part has been removod 
the first-aid packet is opened. The pin for fastening the dressing 
is laid aside. If the packet contains a glass ampule with iodine 
tincture, the ampule is crushed and the cotton or gauze jn which 
the ampule is wrapped becomes saturated with the iodine tinc- 
ture. The resultant swab is used to paint the edges and circum- 
ference of the wound. Then the bandage is unrolled without 
touching the inner surface of the dressing. 

It is very easy to apply compresses to blind wounds and some- 
what more difficult to tunnel wounds. The compress fastened to 
the free end of the bandage is placed on one of the openings, while 
the other compress (movable) is moved along the bandage until 
it reaches the other opening; the inner side of the compress must 
not be touched by hand. When both compresses arc in place they 
are fastened with the bandage and pinned. 

The most important thing is to bandage thq wound without 
touching the inner side of the compresses which contact the wound. 

When administering first aid for all types of wounds it is nec- 
essary to make a preventive (prophylactic) injection of anti- 
tetanic serum. The injection of 1,500 antitoxic units is made sub- 
cutaneously. 

Primary treatment oj wounds. The main aim in treating a wound 
is to prevent development of infection in it. An infection which 
has gained entrance into a wound does not in any way manifest 
itself during the first hours, since the bacteria have not as yet 
multiplied and are there in small numbers. This period lasts 
(5-12 hours after which the microbes reproduce abundantly and 
penetrate into the deep layers of the tissues; within 24 hours 
the lymph spaces and vessels are replete with microbes. Surgical 
aid must aim at removing the microbes from the wound if pos- 
sible during the first hours of the injury and, what is most im- 
portant, eliminate the conditions favouring the development of 
microbes in it. This is achieved by primary treatment of the wound. 

By dissection of the wound and excision of its edges, walls 
and floor, the microbes, as well as the crushed unviable tissues 
which are a good medium for the development of infection, are 
eliminated. At the same time the foreign bodies are removed 
from the wound and the hemorrhage is arrested. 

Primary treatment of the wound yields the most favourable 
results if it is administered during the first six hours after the 
wound was sustained. In some cases in which all the injured and 
infected tissues have been excised and the patient remains under 
observation of the physician the wound may be sutured. 

It is usually impossible completely to excise war wounds. Pri- 
mary treatment therefore consists in their dissection, excision 
of the devitalised tissues, debriding of pockets and sequestra, 
arresting hemorrhage, administration of sulfa drifgs and anti- 
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biotics into the wound and application of a dry dressing pr dress- 
ing impregnated with antiseptics (ointment dressings, etc.). 

Penicillin^ may be administered as injections and dusting in 
doses of up to 4,000,000-5,000,000 u. Antibiotics are given in- 
tramuscularly for a period of 5-7 days immediately following the 
injury.* 

Many surgeons use for anesthesia a novocain solution contain- 
ing penicillin. 

Primary treatment of the wound later than six hours after the 
injury has been sustained yields poorer results than the same 
treatment administered during the first six hours. Application 
of sulfa drugs and antibiotics (locally, to the wound) ensures 
sufficiently effective treatment even at later periods— within 
12-24 hours after the wound has been sustained. 

Still better results are produced by administration of penicil- 
lin locally (into the wound and intramuscularly) and strepto- 
mycin. 

It should be noted that if the wounded is delivered within more 
than 24 hours afler he has sustained the wound the primary treat- 
men l of the wound is in many cases much Jess effective. It fol- 
lows that it is very important to begin surgical treatment of the 
wounded during the very first hours after I he injury has been 
sustained. 

Healing of Wounds. Puru Jen t and nonpuru ten 1 wounds. Healing 
of a wound is conditioned by its character, its infection with mi- 
crobes, the condition of the wounded, etc. Two types of healing 
are distinguished, according to the development of the wound 
process. The first type is characterised by the facl that the con- 
tacting edges of the wound adhere to each other without discharg- 
ing any pus and subsequently form a linear cicatrix, the entire 
process of healing terminating in a few days. Such a wound is 
called a clean wound and its healing— healing by first intention 
(prima intent io). If the wounds are gaping or their edges subse- 
quently part because of development of infection, they are only 
gradually filled out with special newly-formed tissue which dis- 
charges a considerable amount of pus. Such wounds heal slowly. 
They are known as purulent wounds and their healing as healing 
by second intention (secunda intentio). 

All surgical patients are divided into two groups , according 
to the nature of (he wound process. The first group consists of 
patients who are operated on under aseptic conditions, and whose 
postoperative wound heals by first intention. The same group 
includes patients with accidental wounds which are excised and 
sutured and which heal without purulence. This is the group 


* The antibiotics arc to be chosen after testing the sensitivity of the 
microbes to them. 
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of nonpurulent surgical patients . The enormous majority of pa- 
tients in modern surgical institutions belongs to this group. 

The patients with accidental infected wounds, the postoper- 
ative patients in whom the healing of wounds is comnlicated 
by suppuration, constitute the second group, i.e., purulent sur- 
gical patients . 

Healing by first intention. Healing by first intention is a very 
complex process with a reaction of the whole organism to the 
injury and a local reaction of the tissues. It is possible only when 
the edges of the •wound contact each other or adhere by suturing. 



Fig. 197. Healing by first intention 


This process begins the moment the hemorrhage has ceased. 
The fissure between the edges of a wound is filled with lymph 
and blood which soon coagulates. 

The tissues of the wound edges always contain some injured 
or necrotic tissue cells, red blood cells which have emerged from 
the vessels, and thrombi in the severed vessels. The process of 
healing operates as a result of reproduction of the local connective 
tissue cells and emergence of white blood cells from the vessels 
(Fig. 197). 

In addition to the formation of new cells, the injured blood 
and tissue cells, clots of fibrin and bacteria which have penetrated 
into the wound are dissolved and resorbed. 

Formation of connective tissue cells is followed by forma- 
tion of collagenic fibres, which in the end leads to appearance at 
the site of the wound of new connective tissue with new vessels 
(capillaries) connecting the edges of the wound. As a result, young 
connective tissue is formed at the site of the wound. The epi- 
thelial cells also regenerate and within 5-7 days the epithelial 
layer is restored. ' , 

The process of healing by first intention is essentially com- 
pleted within 5-7 days. Subsequently the number of cellular 
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elements decreases, the number of connective tissue fibres in- 
creases, the vessels are partly drained, and the cicatrix changes 
from pink to white. In general, any tissue -muscles, skin, internal 
organs, etc.,*— heals almost exclusively by forming a connective 
tissue cicatrix. The healing by first intention is undoubtedly 
influenced by the general state of the organism. Emaciation and 
preceding acute diseases, as well as chronic diseases, impede 
healing. 

Healing by second intention . Wherever the edges of a wound 
are not close to each other (for example, after excision of tissues) 
and the wound contains necrotic tissue, a voluminous blood clot 
or foreign bodies (tampons and drains), the wound heals by sec- 
ond intention. In such cases the wound undergoes a series of 
changes consisting, in the beginning, in a gradual cleansing of 
the wound from the necrotic decomposition, which is usually 
accompanied by abundant purulent discharge. 

Every wound complicated by an inflammatory purulent proc- 
ess also heals by second intention with a more strongly pronounced 
general reaction of the organism. However, not all wounds 
healing by second intention are complicated by purulent infec- 
tion. 

Microscopically the process of healing by second intention 
operates as follows: the vessels of the edges of the wound dilate, 
the edges of the wound become red, swollen and moist, the borders 
between the tissues are smoothed away and newly-formed tissue 
is observed as soon as the end of the second day. At the same time 
white blood cells emerge in large numbers from the vessels, young 
connective tissue cells appear and buds of capillary vessels are 
formed. The grains of the granulation tissue consist of the small 
branchings of the capillaries (“buds”) with the connective tis- 
sue cells surrounding them, white blood cells and other tissue 
cells. Usually granulation tissue fills the entire cavity of the 
wound forming a red granular mass by the third or fourth day. 

Granulation tissue is thus a temporary integument which 
somewhat protects the tissues against any extrinsjc injuries; it 
impedes absorption of toxins from the wound. It follows that 
it is necessary to treat the granulations carefully because any 
mechanical (during dressing) or chemical (by antiseptic sub- 
stances) injury to the easily vulnerable granulation tissue opens the 
unprotected surface of the deeper tissues and fosters the spread 
of infection. Fluids exude and leukocytes (phagocytes) emerge 
through the granulation tissue. New branches of vessels appear 
in the granulations (Fig. 198), connective tissue cells reproduce, 
and the tissue thus grows and fills the cavity of the wound. 

Epithelisation of the wound takes place as follows: the epithe- 
lium is reproduced from the edges, adjacent regions, remains 
of gland ducts and accidentally preserved groups of epithelial 
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colls, forms separate islets on the granulation tissue, which then 
merge with the epithelium reproducing from the edges of the 
wound. The process of healing is generally completed as soon as 
the surface of the wound is covered with epithelium. 

Only very large surfaces of wounds fail to be covered with 
epithelium and it is necessary to transplant to them skin from 

other parts of the body. The trans- 
plantation is made either with the 
entire thickness of the skin by preserv- 
ing a pedicle ilap (plastic surgery 
with a pedicle flap) or by free trans- 
plantation of superficial layers of the 
skin. 

Simultaneously with the growth of 
granulation tissue in the wound cica- 
tricial wrinkling of the tissue takes 
place in the deeper layers, the capil- 
laries are drained and fibres of con- 
nective tissue are formed; all this re- 
duces the volume of the tissue and 
contracts the entire cavity of the 
wound, accelerating the process of 
healing. In such cases the lack of 
tissue is compensated by a cicatrix which is at first pink and 
then, after draining of the vessels, white. The time it takes a 
wound to heal depends on a number of conditions. Sometimes 
the process takes many months. The consecutive wrinkling of 
the cicatrix takes weeks and even months and may lead to dis- 
figurement, restricted mobility, etc. 

Healing under the crust. In superficial injuries to the skin, 
especially in small abrasions, blood and lymph appear on the 
surface; they coagulate and dry, producing a dark-brown crust. 
When the crust falls off, it reveals a surface covered with fresh 
epithelium. Such healing is called healing under the crust. 

The same phenomena are observed when a small section of the 
skin is cauterised, although in such cases the crust consists of 
coagulated tissue proteins. 

Care of wounds. Microbes may gain entrance into the wound 
during any dressing, even one very carefully made^ moreover, 
every dressing, especially involving a change of tampons, trau- 
matises the wound and disrupts the granulations. After dress- 
ings, especially ones not made carefully enough, the patient with 
a severely infected wound not infrequently develops fever which 
indicates a new outbreak of infection in the wound. Hence it is 
clear why surgeons try to change the dressings as infrequently 
as possible. It is impossible to set definite periods for changing 
the dressings, because these periods vary with each individual case. 
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The necessity for changing the dressing is determined by the 
general condition of the patient, as well as the state of the wound 
and the dressing. If the dressing has moved or has become soaked, 
or if the patent runs a fever, it it advisable to change the dress- 
ing in order to be able to examine the wound. However, if none 
of these unfavourable phenomena are observed, the dressing may 
be left in place for 3-5 days and even longer. 

Many patients believe that frequent dressings hasten recovery 
and insist on daily dressings. These patients must be explained 
the erroneousness of such views. Lastly, in many cases the up- 
permost part of the dressing may be changed without touching 
its layers directly contacting the wound. It is very important to 
handle the tissues of the wound during dressings delicately. 
During dressings, especially ones involving a change of tampons, 
hemorrhages frequently occur from the injured granulations; 
these arc sometimes very minute pinpoint hemorrhages. Infection 
not infrequently develops at these sites which form entrances 
for the microbes to the deeper tissues. For this reason Lhe granu- 
lations must never be wiped or the pus removed by rubbing the 
wound, etc., during dressing. The tampons must be inserted in 
wounds carefully without hurting the patient, for which purpose 
the wound is carefully parted with retractors without pressing on 
it, jerking or lacerating it. The tampon must always be removed 
with two forceps by grasping the part of the gauze which is closer 
to the surface of the wound, in which case the gauze is easily 
detached. If the gauze does not come off, it should be soaked in 
hydrogen peroxode, physiologic saline solution, etc. 

Whatever the method of treating the wounds, asepsis plays 
the most important part . To protect wounds against infection, 
it is necessary to use only sterile instruments and dressing mate- 
rial. The fluids used for washing the wounds and the ointments 
applied to the wounds must also be sterile. 

For greatest possible asepsis the dressings must be made only 
by means of instruments without touching with the hands either 
the wound or the dressing material. To avoid infecting the hands 
during the dressings, it is advisable to make the dressings with 
hands wearing sterile gloves. 

After removing the dressing the pus on the skin surrounding 
the wound is wiped off with cotton balls soaked in benzine or 
alcohol; the skin must be wiped away from the wound so that 
no fluid may get into it. To prevent microbes from gaining en- 
trance into the wound during its tamponing, the skin around 
the wound is painted with iodine tincture and the wound is 
washed so that the fluid is poured into it without coming in 
contact with its edges. 

If there are any tampons or drains in the wound, their number 
must be ascertained. If a tampon or drain is missing, it is neces- 
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sary to make sure whether it has fallen out into the dressing or 
on the bed, or is still in the wound. 

The drain inserted in a wound must not be too long; if it pro- 
jects from the wound it must be shortened. In cavitary wounds 
the drains are fastened with a suture. After dressing^the patient 
must be given rest, and a comfortable position for the injured 
part must be ensured. 

The dressing must be removed carefully so as not to injure 
the wound. It must be lifted in a manner one turns the pages of 
a book so that the parts of the dressing lying on the skin do not 
come in contact with the wound. If the dressing firmly adheres 
to the wound, it must be moistened with hydrogen peroxide or, 
after removing the upper layers, be soaked in a warm bath (main- 
ly in cases of wounds on the extremities), after which it may be 
taken off. When changing a dressing the nurse must watch that 
pus-containing dressings are thrown into the basin for dressings. 
If the microbes present in the pus get on the floor, they will he 
raised with the dust and will infect other wounds. The nurses 
changing the dressings must be careful not to soil their hands 
with pus. After the bandaging the dressings containing pus must 
be burned in special furnaces in the dressing rooms or taken out 
and burned in special furnaces outside. 

Since it is necessary to save time and it is difficult adequately 
to disinfect the hands, especially since hands soiled in pus can- 
not be considered clean even after washing for 10-15 minutes, 
modern dressing rooms practise so-called instrumental dressing, 
i.e., the dressings are made by means of instruments so that nei- 
ther the wound nor the dressing material is touched by hand. 
The medical personnel can change many more dressings if they 
do not touch the patients’ wounds or the sterile dressing material 
with their hands. While removing the dressings, wiping off the 
pus, cleaning the wounds and applying new dressings, the per- 
sonnel may use only instruments (forceps), for which purpose 
it is necessary to have a large number of sterilised instruments. 
In reception rooms, dispensaries and first aid stations sterile 
dressing material and boiled instruments should be kept in readi- 
ness so that the first dressing may be made immediately upon 
the patient’s arrival without wasting any time on washing the 
hands, boiling tho instruments, etc. If the instruments are pre- 
pared beforehand, it is best to leave them in the vessel in which 
they were boiled and merely pour out the hot water. Since the 
instruments remain warm after boiling they soon dry and do 
not rust. 

Infection of Wounds. As has already been mentioned, most 
of the accidental wounds are infected; the microbes may be in- 
troduced into wounds by the wounding agent (primary infection). 
The wounds made by mine and shell splinters are the most in- 
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fected wounds because pieces of clothing, the patient’s soiled 
skiq, etc., penetrate into the wounds together with the wounding 
agent. 

Microbes may gain entrance into wounds from the adjacent 
parts of the skin, the clothing, etc. Such infection is known 
as secondary infection. Lastly, wounds may be reinfected during 
dressing. A new infection introduced into a wound in the pres- 
ence of a previous purulent process in it is very dangerous. 

In addition to contamination of the wound, the character 
of the wound (contused, incised), the virulence of the microbes 
and, what is particularly important, the condition of the or- 
ganism in general, and the nervous system in particular, play 
an important role. Incases of inadequate reactivity of the organ- 
ism the microbes developing in infected wounds may cause gen- 
eral infection (sepsis, pyemia). The latter is extremely dangerous. 

Inflammation. Penetration of bacteria into wounds or tissues 
and the action of their toxins result in injury to the tissue and the 
appearance of products of their decomposition. 

Tissues can also bo destroyed by chemical substances, for ex- 
ample, turpentine, toxic substances, etc., and physical factors 
(cold, heat, radiaut energy). 

The organism reacts to the injury to the tissues by an inflam- 
matory process. Outwardly it is manifested in appearance of 
pain, swelling, redness, fever and disturbance in the function 
of the affected organ. Microscopic examination of the tissues 
reveals dilated vessels, a slow blood flow, fluids exuding from 
the vessels, liberated white blood cells (leukocytes) and division 
of tissue cells. Thus the changes in the tissues during inflammation 
consist primarily in disorders of the local blood ^circulation 
(acceleration and then deceleration to the point of complete 
arrest) which is the cause of the redness and local pyrexia of the 
inflamed part. But, in addition to this, this part of the tissues 
swells and becomes hard to touch owing to exudation of fluid, 
emergence of leukocytes and regeneration of the cells of local 
tissues; this dense swelling observed during the first period of 
inflammation is called an infiltrate. Phenomena of inflammation 
are accompanied by pain, not infrequently pulsating pain, and 
the patient can not use the affected organ. Subsequently, as a 
result of circulatory disorders in the region of the inflammatory 
process, thrombosis of small artories and veins and the action 
of bacterial toxins on the tissue, degeneration and partial 
destruction of the cells (necrosis) take place with lysis of some of 
the destroyed colls. A granulation wall forms around this focus 
and the dead tissues are thus separated from the living tissues. 
Pus is formed from the leukocytes, decomposed tissues and 
exudate from the yessels (Table I); dissolving the tissue, including 
the skin, the pus makes its way to the exterior. 
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The biological essence of inflammation was studied by I. Mech- 
nikov who quite correctly explained it as a reaction of the 
organism to the injury to the tissues. He also described the devour- 
ing (phagocytosis) of the microbes by the leukocyte^ and connec- 
tive tissue cells (tissue phagocytosis) which develop* around the 
focus of inflammation. 

The injury to the tissues (alteration) is followed by their re- 
storation through multiplication of tissue cells (proliferation). 

Inflammation is accompanied by considerable biochemical 
changes in the tissues, the most important of which are increased 
metabolism attended with pyrexia, increased interstitial pressure 
in the region of the inflammatory focus, and a change in the reac- 
tion of the tissues (increased acidity). 

The changes observed during inflammation must not be consid- 
ered a local reaction of the tissue. They are a local expression 
or a local manifestation of the general reaction of the organism, 
including the reaction of the nervous system. 

Inflammation is most frequently a manifestation of the strug- 
gle of the host against the microorganisms. Jt therefore stands 
to reason that its course and outcome depend not only on the mi 
crobes, their species, virulence, numbers, etc., but also on the 
host, its condition and reactivity of its nervous system. 

The following reactions of the organism are distinguished: 
normergic reaction in which the process is most typical with a 
normal reaction to the infection, and a hyperergic, i.e., inten- 
sified reaction with violent general (fever, grave general condi- 
tion, etc.) or local phenomena (considerable edema, extensive 
infiltrate, etc.). 

Lastly, in weak and emaciated patients, for example those 
affected with cancer, a hypoergic reaction is not infrequently ob- 
served, i.e., the process operates slowly and sluggishly with normal 
or slightly elevated temperature and minor local manifestations. 

If the inflammation does not last long (several days or weeks) 
it is called acute. But if it persists over a long time (months) 
it is called chronic. Inflammation does not always end in suppu- 
ration. It may also end in resorption of the infiltrate, in which 
case the redness vanishes, the pain ceases, the tissues assume 
their normal appearance and the infiltrate gradually disappears. 
In case of suppuration the infiltrate softens, pus appears and 
makes its way (if the abscess was not opened in due time surgi- 
cally) through the skin, and a wound is formed; this wound heals 
only with formation of a cicatrix. Lastly, in some cases the in- 
flammation may become chronic. 

During the inflammatory process changes take place in the- 
patient’s nervous system (normal sleep is disturbed and the pa- 
tient develops insomnia, general indisposition* headaches, irri- 
tability etc.). 
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During inflammation the functions of various organs and 
systems are disturbed, particularly the function of the intestines, 
which is manifested in loss of appetite, dry and coated tongue 
and dyspeptic phenomena. 

The clinical phenomena during inflammation are manifested 
primarily in fever. During inflammation fever takes different 
forms. The most typical fever for a purulent inflammatory proc- 
ess is one with low temperature in the mornings and a pyrexia in 
the evenings, the rapid rise in temperature not infrequently being 
accompanied by chills. The temperature curve during an inflam- 
matory process usually reflects the course of the process and 
aggravation in the course of the disease (retention of pus, etc.) 
is manifested in pyrexia, whereas diminution of the inflammatory 
process and discharge of pus arc attended with a drop in temper- 
ature. Acceleration of the pulse which usually runs parallel to 
the course of the disease, diminished appetite, insomnia, some- 
times headaches and general jadedness are also observed. In addi- 
tion to the febrile phenomena, changes in the blood are also char- 
acteristic of a purulent inflammation; these changes consist in 
an increased leukocyte count to 10,000, sometimes up to 20,000- 
30,000 and higher with a simultaneous appearance of younger 
forms of leukocytes, as Well as a decreased lymphocyte count 
(so-called shift to the left). During a protracted course a severe 
purulent inflammation affects the internal organs, i.e., the heart 
and parenchymatous organs, particularly damaging the kidneys. 

Treating Suppurative Wounds. In passing to the treatment of 
infected suppurative wounds which are observed in most of the 
accidental and gunshot wounds we must dwell primarily on the 
general rules of treatment and then deal with various methods of 
treating wounds. 

Treatment of suppurative wounds is aimed: I) at preventing 
further development of the infection and, especially, its pene- 
tralion beyond the wound into the circulatory and lymphatic 
system so as to preclude general infection and formation of pus 
pockets between the tissue, which are dangerous to life, and 
2) at cleaning and healing the wound as rapidly as possible. 

From this point of view, whatever the method of treatment, 
the wound must necessarily be opened wide and all the pockets and 
recesses, without exception, in which microbes may be retained 
and may develop must be eliminated. 

To obtain an active general reaction, conditions best favouring 
healing of the wound must be set up for the wmunded, i.e., the 
latter must be given suitable hygienic surroundings (light, air, 
etc.) and complete physical and mental rest, particulary rest 
for the injured organ (confinement to bed, splint dressings, etc.). 

Two periods aje distinguished in the healing of a wound: the 
first period of inflammatory swelling, when the organism struggles 
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against the microbes, and the second period in which the growth 
of granulations prevails and the wound heals. The methods of 
treatment vary with the period of healing. 

All the methods of wound treatment may be divided into three 
main groups: physical, chemical and biological. 

Physical methods of treating wounds include creation of a con- 
tinuous outflow of discharges from the wounds into the dressing. 
With this procedure the pus accumulating in a wound is immedi- 
ately eliminated into the dressing, which diminishes the absorp- 
tion from the wound of the toxins and bacteria contained in the 
pus. This in its turn creates conditions favouring healing of the 
wound. The principle of rapid elimination of pus from the wound 
underlies a number of methods of treatment. We shall dwell 
on some of them. 

Introduction of gauze tampons (loosely folded strips of gauze) 
into the wound. Since gauze readily absorbs fluid, it also absorbs 
the pus which saturates the adjacent parts of the, dressing. Since 
the fluid in the external parts of the dressing evaporates, a con- 
tinuous flow of pus from the depth of the wound to the exterior 
is established. But tampons sometimes act like that only during 
the first 24 hours, after which the gauze becomes clogged up 
with solid particles of the pus and the tampon ceases to absorb. 
In such cases the tampon becomes a foreign body in the wound 
and irritates its granulations, for which reason tampons have 
to be frequently changed, and this, as has already been men- 
tioned, entails injury to the granulating wound. The granulations 
are injured less by moist tampons, i.e., soaked, for example, 
in a 2 per cent sterile soda solution and then wrung out. Appli- 
cation of moist tampons fosters dilution of the pus and its better 
absorption in cases in which there is not much pus and the latter 
is very thick. 

Dry and moist dressings without tampons are used more ex- 
tensively. No tampons or drains are introduced into the wound. 
During dressing the pus is wiped off only around the wound and 
is not touched inside it. The dressings are changed as rarely as 
possible (every 3-4 days) and the absorbing material is placed 
only on top so that it may absorb only the excess pus. The dress- 
ings must not adhere to the surrounding skin or else they will 
cease to absorb the excess pus. It is best to coat the skin around 
the wound with sterile vaseline. This method produces partic- 
ularly good results in instances in which there are no severe 
phenomena of infection in the wound, as well as during the second 
period of healing, when the wound begins to granulate. 

To diminish traumatisation of the wound during dressing, 
ointment dressings are widely used. They are most suitable during 
the period when the wound has already been cleansed of the nec- 
rotic tissue and is in the stage of granulation and epithelisation. 
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An ointment dressing consists of gauze whose surface contacting 
the wound is coated with some ointment. An ointment which 
does not irritate the granulations and is easily sterilised is pre- 
ferred. Such a dressing is indispensable in application to vast 
granulating surfaces. If the granulations grow excessively and 
project above the edges of the surrounding skin, which retards 
the healing of the wound, an attempt is made to inhibit their 
growth by coagulating them with silver nitrate solutions. 

The absorption is more vigorous if tampons soaked in mois- 
ture-attracting solutions, i.o., hypertonic solutions, are intro- 
duced into the wound. A sterile 10 per cent common salt solution, 
a 25 per cent magnesium sulfate solution and a hypertonic glu- 
cose solution are used. The use of hypertonic solutions increases 
secretion of lymph from the wound tissues into the dressing. 
Such a continuous flow from the wound into the dressing ensures 
elimination of toxins, facilitates phagocytosis of the microbes, 
alters the osmotic state of the wound and fosters very rapid dis- 
engagement of necrotic tissues. In such cases dry and lifeless 
wounds soon assume a healthy appearance owing to development 
of normal granulations. 

Drains , i.e., plastic or fuiber tubes introduced into the wound, 
act like tampons. Through drains pus runs into the dressing, 
and a continuous flow of pus from the wound to the exterior is 
established. With drains the dressings may be changed less fre- 
quently, i.e., e\ery three days or even more rarely. Keeping 
drains in wounds near large vessels or m the abdominal cavity 
for a long time is dangerous because pressure of the drain may 
produce a decubitus ulcer or rupture in the wall of the vessel 
or intestine. 

Open treatment of wounds (especially in cases of burns) in which 
the wounds are protected only against dust by wire grids with 
gauze is also practised. The pus runs out of the wound, dries 
around it in the form of crusts, and the wound, under the effect 
of air, and in some cases sunlight (solar therapy) dries vigorously. 
During the vigorous drying of the wound attention is devoted 
mainly to control of bacteria and their toxins, to removing them 
as rapidly as possible from the wound. At the same time the gen- 
eral reaction of the organism, and creation of conditions favour- 
ing the development and growth of granulations in the wound 
are very essential. Vigorous drying of the wound harms the gran- 
ulations, injures them and hampers their growth, thus retarding 
the healing of the wound. 

Chemical methods of treating wounds are based mainly on the 
use of chemical bactericides and disinfectants . 

As a result of administration of potent disinfectants the growth 
and development of granulations is not infrequently weakened 
and the healing of the wound retarded. The use of chemical dis- 
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infectants is therefore restricted. Hydrogen peroxide is used 
as one of the disinfectants in the treatment of wounds. It is poured 
deep into the wound to wash out the pus mechanically, which 
is favoured by formation of foam. Moreover, dissociation o£hydro- 
gen peroxide in the wound liberates oxygen, which creates un- 
favourable conditions for the development of bacteria living 
in the absence of air (anaerobes). The use of hydrogen peroxide 
is therefore indicated in cases in which a mixed infection of 
the wound (including anaerobes) is suspected (infection from the 
intestines, pus with an unpleasant odour, gaseous infection— see 
below). In such cases irrigation of the wound with hydrogen 
peroxide is expedient. Besides hydrogen peroxide, potassium 
permanganate solutions are used. 

In the treatment of wounds dressings soaked in furacilin 
(1 : 5000 ) and rivanol (1 : 500-1 : 1000 ) solutions are used. 
These solutions do not very greatly affect the tissues of the wound; 
they merely somewhat retard the growth of granulations. Very 
good results in treating wounds are produced by chloramine, 
its solution apparently acting mainly on the injured tissues and 
creating conditions unfavourable for development of bacteria in 
wounds. 

Treatment with chloramine is particularly effective in cases 
of fresh wounds in which the infection has not as yet developed, 
although there are already injured, necrotic tissues in them. A 
good effect is produced by sulfa drugs which are administered 
per os in a dose of 1.0 every 4-0 hours and into the wound in a 
dose of 5 . 0 - 10 . 0 , or by a combined method. Sulfa drugs produce 
the best results in the treatment of fresh wounds or those which 
can not be treated during the first 0-12 hours, as well as in surgi- 
cal interventions in infected, purulent wounds (opening pockets, 
etc.). Sulfonamide preparations should not be administered into 
suppurative foci and fistulas because in these cases they are use- 
less. 

Sulfonamideemulsions are also extensively used. They are poured 
into the wounds before bandaging or the tampons introduced into 
wounds are impregnated with them. 

Ointment balsamic dressings proposed by Professor A. Vish- 
nevsky are also widely used. They are employed as weak stimuli 
which improve tissue nutrition. 

The ointment consists of xeroform, tar and castor oil. 

Rp. Xeroformii 3.0 
01. Cadini S. Pix liquida 5.0 
01. Ricini 100.0 

In the absence of xeroform the ointment is modified: 

Rp. Tinctura jodi gtt. X 
01. Cadini 5.0 
01. Ricini 100.0 
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Biological Methods of Treating Wounds. Physical and chemical 
methods of treating wounds are aimed against bacteria, but, as 
has already # been mentioned, some methods of treatment, while 
combating the bacteria, may harm the tissues of the wound. 

Unlike those methods, the biological methods of treatment 
make it possible to create favourable conditions for the organism, 
under which the bacteria in the wound cannot multiply. This 
cannot be achieved with the physical and chemical methods of 
treating wounds. Biological methods are aimed at enhancing the 
reaction of the organism to the infection or at introducing ready 
antibodies (treatment with serums) and attenuated cultures of 
microbes (treatment with vaccines). 

Serum treatment, in addition to specific (see below) surgical 
diseases (tetanus, gaseous infection, etc.), is administered in 
cases of wounds infected with streptococci and accompanied by 
phenomena of general purulent infection. Usually the antislrep- 
tococcus serum is administered daily in a dose of 50 ml intra- 
muscularly or subcutaneously. 

Active immunisation ( vaccination ) is used for wounds infected 
with staphylococci , diplococci and other bacteria ; usually so-called 
polyvalent staphylococcic' vaccine against different species of 
staphylococci (available ready-made) is used. The vaccines are 
administered subcutaneously, the dose being gradually increased. 
The injections are made every 1-2 days, depending on the tem- 
perature, painfulness and redness at the point of the injec- 
tion. 

The vaccine prepared from the patient’s pus, the so-called 
autovaccine , is administered similarly. 

Treatment with vaccines is particularly indicated in wounds 
rrith a sluggish and protracted general infection . 

The biological methods of treating wounds als > include their 
treatment with antivirus, bacteriophage and antibiotics which 
are administered into the tissues surrounding the wound or into 
its interior during primary treatment. Penicillin is injected in 
the treatment of infected wounds in the usual doses of 100,000- 
200,000 u every 5-4 hours intramuscularly. Administration of 
its solutions into the open wound may also be of some value. 

Choice of the method of treating infected wounds. The first period 
of the injury is characterised by development and spread of the 
infection and by acute phenomena— hyperemia, exudation and 
disengagement of necrotic tissues. 

During this period it is necessary to give the wound complete 
rest (immobilisation) and to facilitate the outflow of the discharge 
(use of hypertonic solutions). Antibiotics and sulfa drugs admin- 
istered per os and in ointments, chloramine and Vishnevsky’s 
ointment are recommended. This period of treatment requires 
good care, and a vitamin-rich dairy and vegetable diet. 
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During the second period of the course of the injury the inflam- 
matory phenomena die down, the wound clears up, covers over 
with granulations and heals. At this time hypertonic SQlutions and 
antiseptics are superfluous. Ointment dressings, gradual mobi- 
lisation and a nourishing diet (including meat) are recommended. 

Complications During the Healing of Wounds. If a wound 
becomes infected and the organism does not react adequately 
enough to eliminate the infection, a purulent process may develop. 
The spread and development of infection produce a number of 
complications. The most dangerous in this respect are the first 
10-15 days after penetration of infection into the wound , but even 
subsequently, until the wound has completely healed, there is no 
guarantee that the infection will not spread. 

The infection may spread by passing directly to the adjacent 
organ through interstitial spaces, the lymphatic and circula- 
tory systems. It spreads particularly frequently through inter- 
tissular spaces is cases in which the discharge ol pus from the 
wound is rendered difficult (punctured and gunshot wounds) and 
when it encounters dense tissues (aponeuroses, fascia, etc.) on its 
way. Such spread of the infection is observed mainly during the 
first and second weeks after the wound has been sustained and 
at the end of the period of healing if the entrance to the wound 
has become narrow and a cavity containing pus has remained deep 
in the wound. 

The spread of infection to the adjacent tissues causes accumu- 
lation of pus in the interstitial spaces. The pus often descends 
by gravity, for example, from the neck into the thoracic cavity, 
from the pelvis to the thigh, etc. Such penetration of pus is most 
frequently accompanied by general signs of aggravation of the 
course of the disease, i. e., pains, swelling in the region of the 
wound, pyrexia, headaches, sometimes chills and a feeling of gen- 
eral jadedness. 

The treatment of such pus pockets consists in opening them 
wide and sometimes in opening the primary wound and in creating 
conditions for a free outflow of pus from the wound. 

Treating poisoned wounds . Wounds made by bites of poisonous 
reptiles (snakes) and insects (scorpions), inflicted with poisoned 
weapons and infected with ptomaine are called poisoned wounds. 
First aid in snake bites consists in ligating the extremity above 
the bite so as to produce a congestion of blood and impede absorp- 
tion of the poison. In the region of the bite the blood is pressed 
out or the poison is aspirated from the wound by a suction cup. 
Under surgical conditions the wound is excised and the edemat- 
ous tissues are dissected. The principle measures are: restful 
position, a potassium permanganate dressing, subcutaneous in- 
jection of a potassium permanganate solution and symptomatic 

treatment. 

« 
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Wounds complicated by poisonous substances . In wartime double 
affections are possible, i.e., contamination of the gunshot wound 
with poisonous substances. The wound contaminated with a 
poisonous substance can be identified by the characteristic odour 
and drops on the clothing or skin. Such wounds becomo quickly 
inflamed, their circumference sometimes assumes a brown-red 
hue and their edges very soon necrotise. 

Before starting the surgical treatment of such wounds it is 
necessary to remove the poisonous substance from the skin sur- 
rounding the wound and from the wound, i. o., to detoxicate it. 
The solutions used in such cases depend on the nature of the poi- 
sonous substance. 

Stable poisonous substances are removed from small sections 
of the body with the aid of an antichemical packet, after which, 
inasmuch as the wound is affected with a stable poisonous sub- 
stance, the dressing is removed and the wound is given primary 
treatment. If considerable surfaces of the body are besprinkled 
with liquid poisonous substances or are affected with their vapours, 
it is necessary to wash the victim with warm water and soap, 
the whole body being showered, the dressing covered with an oil- 
cloth. 

During primary surgical treatment such wounds are not su- 
tured. 


CLOSED INJURIES 

Contusion. A contusion is characterised by injury to the soft 
tissue and rupture of the small blood vessels, which produce a 
hemorrhage into the tissues, while the skin remains intact. The 
causes of contusion differ very widely. They include various 
blows: (blows with a fist or stick, blows sustained in falling, 
blows from falling objects, etc.). 

In contusions of the superficial tissues a hemorrhage soon ap- 
pears as a dark-red spot at the point of the contusion; in contu- 
sions of deeper tissues the hemorrhage may be discovered only 
within several days; sometimes the hemorrhage is concealed. 
If small vessels are injured and the hemorrhage is slight, the 
blood fills the interstitial spaces; if larger vessels are ruptured, 
the extravasated blood parts the tissues and forms an accumula- 
tion of blood— extravasation or hematoma . Owing to the injury 
to a large number of vessels during a contusion, the nutrition of 
the tissues is disturbed with the result that some of them ne- 
crotise. 

The main signs of a contusion are: swelling (extravasation) 
and painfulness # of the injured part. The pain in a contusion ap- 
pears at the moment of injury and persists for some time. Its 
character and duration vary with the extent of the contusion. 


217 



sensitivity of the contused site and the amount of extravasated 
blood. With considerable extravasation pyrexia is sometimes ob- 
served. Contusion of a particularly sensitive region may produce 
syncope and shocks 

In contusions it is necessary, in the first place, to reduce the 
extravasation and the painfulncss. For this purpose the patient 
must be given rest, the injured part must be placed in an elevated 
position and cold must be applied to the injured site (ice bag, 
snow or cold compresses). If the pains are very intense and threaten 
shock, narcotics (pantopon, morphine) are administered. After 
the second or third day, when the danger of hemorrhages has 
passed, hot compresses and warm local baths are administered 
to accelerate resorption of the hematoma. The dangerous com- 
plications following contusions include necrosis of the tissues in 
the region of the injury and infection of the extravasation. If 
hematomas suppurate, incisions are made; the subsequent treat- 
ment is the same as in purulent processes. 

Sprained Ligaments. Sprained ligaments constitute one of the 
most frequent injuries to the extremities. During more-extensive- 
than-normal movement in the joint the ligaments of the joint 
are stretched, the surrounding small blood vessels are partly 
and sometimes completely ruptured; most frequently an extra-ar- 
ticular and sometimes intra-articular hemorrhage occurs. 

The picture of the injury is usually as follows: pain and swell- 
ing in the region of the joint which generally retains its normal 
contours and the regular relationship of the articular ends. Move- 
ments in the joints are possible but are paiuful and limited, 
the patient being able to use the injured extremity, for example, 
to stand on the injured leg, move the affected arm, etc. 

The hemorrhage becomes visible through the skin only during 
subsequent days. First aid for sprained ligaments consists in 
complete rest for the affected joint because movement increases 
the hemorrhage and aggravates the process. If the ligaments of 
the leg are sprained, the patient must be put to bed with the 
leg raised; in cases of sprained ligaments in the arm, the arm 
must be carried in a sling. Sometimes even a plaster bandage is 
applied. To reduce the hemorrhage and pains, an ice bag or cold 
compresses are applied to the site of injury. Heating procedures 
(hot compresses, baths) and massage are begun on the second day. 
The ligaments of the injured joints are long disposed to new 
sprains and the affected joint must therefore be carefully protected. 

Dislocations (Luxations). Dislocation is a displacement of 
one or several bones from their normal position in the joint with 
the articular surface of one being displaced in relation to the 
articular surface of the other bone owing to rupture of the joint 
capsule; the articular surface of the bone frequently emerges 
through the rupture from the cavity of the joint. If tHfe articular 
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surfaces are at least in partial contact with each other, the dis- 
location is known as an incomplete dislocation or a subluxation. 

Dislocations are most frequently caused by falls, blows and 
strong and awkward movements in the joints (so-called traumatic 
dislocations which occur in joints during movements exceeding 
their normal range). 

Pathological dislocations , i.e., dislocations which are caused 
not by injuries but by a disease in the joint or the articular ends 
of the bones due to distention of the articular bursa by exudate 
or destruction of the articular ends of the bones, may produce 
pictures' which are not quite characteristic. 

There are also habitual dislocations , i.e., dislocations occurring 
repeatedly in the same- joint. In these cases the articular bursas 
and ligaments arc stretched to such an extent that sometimes 
merely an awkward movement is enough to produce a dislocation. 
Habitual dislocations constitute a severe affection, because they 
frequently disable the patient. 

Lastly, there are also congenital dislocations which are observed 
for the most part in the hip joint. 

According to the time of, origin fresh dislocations (during the 
first day after the injury has been sustained) and chronic disloca- 
tions are distinguished; in the latter cases the articular bursa 
has not infrequently contracted so that reduction of the dislo- 
cation is difficult and sometimes absolutely impossible. 

Traumatic dislocations produce a characteristic picture owing 
to which they are usually diagnosed without any difficulty. Only 
in instances in which dislocations are accompanied by fractures 
of bones is the picture more complex. 

A dislocation is usually characterised by the following signs: 
sharp pain does not diminish since the moment the injury has 
been sustained and persists for at least a few hours. Because of 
the pain the injured favours the extremity, supports it (this is 
particularly characteristic in dislocations of the arm), and does 
not allow anybody to touch it. Furthermore, the position of 
the extremity in the joint is unnatural and very definite for each 
dislocation, the patient supporting the affected extremity in 
that position. Thus, during dislocation of the arm forward the 
patient usually holds the arm flexed in the elbow joint with the 
elbow abducted from the trunk; during dislocation in the hip joint 
the affected leg most frequently turns inward. Almost complete 
immobility in the joint and a fixation of the extremity in the 
incorrect position are the distinguishing signs of a dislocation. 

The configuration of the joint during dislocation is sharply 
altered. An affected joint considerably differs in shape from a 
normal joint. I p. the affected region part of the soft tissues not 
infrequently sags while the other part protrudes over the dis- 
located end of the joint (Fig. 199). 
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The one and only treatment of a traumatic dislocation is re- 
duction. As a rule, a reduction must be performed by a physician. 
Upon establishing a dislocation it is therefore neces®ary to sum- 
mon a physician or deliver the patient to a hospital. As a tempo- 
rary measure, until the arrival of the physician, cold may be 

applied to the joint because it 
somewhat reduces the pain. A 
patient with dislocations in 
the joints of the arm may 
walk to the hospital or be 
transported in a sitting posi- 
tion; it is best to put his 
arm in a sling. During dislo- 
cations in the lower extremi- 
ties the patient must be deliv- 
ered to a medical institution 
in a recumbent position. 

After reduction of the dislo- 
cation an immobilising band- 
age is made for 7-10 days, and after six or seven days the patient is 
administered massage and is permitted to perform movements 
in the joint. As a result of these measures the extravasation 
is more quickly resorbed and the bursa of the joint is strength- 
ened. 

A dislocation is reduced best during the first hours and, in 
extreme cases, during the first days after the injury hes been 
sustained. It is therefore recommended that dislocations should 
be reduced as soon as possible, especially since only a reduction 
brings the patient relief and alleviates the pain. 

If a dislocation is reduced on the second day or later, it is rend- 
ered difficult by great muscular tension. To relax the muscles 
it is therefore not infrequently necessary to administer anesthe- 
sia. It is rarely possible to reduce a more than two-week-old 
dislocation (old dislocation) bloodlessly; it is usually necessary 
to open the joint and reduce the dislocation surgically. Timely 
reduction of dislocations ensures complete restoration of the func- 
tion in the joint, whereas reduction of old dislocations, especially 
a bloody reduction, results in much poorer mobility in the joints 
and not infrequently limits the patient’s efficiency. 

FRACTURES 

A breaking of a bone is called a fracture . The following injuries 
to bones are also distinguished: infractions (incomplete fractures) 
and cracks which look like fissures running through the bones 
Without changing their shape, i.e., without displacing the frag- 
meqts. 



Fig. 199. Dislocation of the 
shoulder 
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Congenital fractures, occurring during the child’s fetal life 
ns a, result of traumas 'or pathological processes, and acquired 
fractures are distinguished. The latter are divided into traumatic 
and pathological fractures. Traumatic fractures are fractures of 
healthy hones caused by external violence. 



Fig. 200 Traimtrsc Fig. 201 Oblique fracture 

Iracl ure 

The most frequent fractures are those of the forearm; in the 
order of frequency, they are followed by fractures of the shin- 
bones, ribs, clavicles, wrists, upper arms, thighs, feet, the skull 
and the spine. Traumatic fractures usually result from falls, 
blows, being run over by vehicles, and injury by moving parts 
of machines, as well as strong awkward movements. 

The mechanisms of injury to bones vary. A fracture occurs 
when a bone is bent beyond the limits of its elasticity, compressed 
(compression fracture), severed by a stretched tendon, twisted 
(torsional fracture) and crushed, (for example, gunshot fractures). 
The bone may break at the point of the blow (direct fracture) 
or at a considerable distance from the blow; for example, during 
a fall on an extended arm the shock is not infrequently trans- 
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mitted to the clavicle and the latter is fractured (indirect frac- 
ture). ' 

Fractures frequently occur in elderly people because of their 
greater predisposition to trauma. • 

Children sustain fewer fractures because of the elasticity of 
their bones. In old age fractures occur quite frequently because 
of the fragility of the bones. 



Owing to destruction by some pathological process (tumour, 
etc.), a bone may become so fragile as to break from an insig- 
nificant injury or even without an injury. Such a fracture is 
known as a pathologic fracture. 

A bone may break transversely (Fig. 200), obliquely (Fig. 201) 
or spirally (Fig. 202) (transverse, oblique and spiral fractures); 
it may also break into separate splinlers (comminuted fracture) 
(Fig. 203). After a fracture the broken ends are in most cases 
displaced in relation to each other, owing to which the shape 
of the extremity sharply alters. The displacement is caused, 
firstly, by the force producing the fracture (especially in direct 
fractures) and, secondly, the action of the muscles attached to 
the bones. As a matter of fact, each bone has muscles attached 
to it with different directions of traction; when th'e bone is intact, 
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their actions are mutually balanced (at rest), but during a frac- 
ture a muscle pulling in one direction may be attached to one 
fragment and one pulling in the opposite direction— to the other 
fragment. It»is perfectly clear that after the fracture the fragments 
of the bones will part under the influence of opposite traction. 
The fragments may be displaced (Fig. 204) longitudinally {a), at an 
angle ( b ), sideways 
( c ), with separation 
of the fragments 
and with the frag- 
ments being driven 
into each other. 

Fractures in 
which the skin in 
the region of the 
fracture is not 
broken are called 
closed fractures; 
fractures in which 
the skin is broken 
are called open or 
compound. Open 
fractures are much 
more dangerous 
than closed ones 
because the site of 
the fracture is easi- 
ly infected through 
the wound in the 
skin, which pro- 
duces a severe local 

purulent process p,. 20 ‘t. Gunshot and comminuted fiactures 

and sometimes 

sepsis. 

Diagnosis of fractures. Of the general signs of fracture we must 
note the possibility of development of shock and syncope (depending 
on the pain stimulation), as well as appearance of pyrexia soon af- 
ter the fracture has been sustained. Subjective and objective : signs of 
fractures are distinguished. The former include the pain at the mo- 
ment the injury is sustained and following it, especially on attempts 
to move. The pain is constant and increases during jolts along the 
axis of the extremity; pain may be absent only in pathologic 
fractures accompanied by disease of the nervous system. 

Disturbances in function may be manifested either in limited 
mobility or complete inability to move the injured extremity. 
The disturbances in function are negligible only in incomplete 
fractures. 
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Objective signs of fractures are: swelling in the region of the 
fracture, change in the shape of the extremity, change in the 
direction of its axis (Fig. 205), shortening, ecchymosis and other 
changes noted during examination. The objective signs also 
include the data obtained by palpation of the bone, namely, the 
unnatural (pathologic) mobility at the site of the fracture, pro- 
truding fragments and grating (crepitation) of the fragments. 



a) t» c) 


Fig. 204. Displacement of fragments during 
fracture: a— longitudinally; b — at an angle; c— 
sideways 


Patients with fractures must be examined very cautiously, 
since carelessness may inflict suffering and even harm. Elucida- 
tion of the mechanism of the injury also helps in diagnosing the 
fracture. The region of the injury is examined after careful re- 
moval and, in cases of considerable pain, after cutting off the 
clothing. Changes in the shape along the long axis of the bone, 
irregularities in the position of the extremity, curvatures and 
swelling not infrequently clearly indicate a fracture. To deter- 
mine the disturbance in function, the patient is asked to move 
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the. extremity. Lastly, the injured extremity is carefully palpated, 
measured and compared with the normal extremity. 

To establish abnormal mobility and crepitation, the extremity 
is grasped above and bolow the point of fracture and is carefully 



and slowly bent at the assumed 
site of fracture. A very small move- 
ment suffices to establish unnat- 
ural mobility which is the most 
authentic sign of fracture. Crepita- 
tion is not always present and no 
attempts must be made to produce 
it. 

Mobility must be tested only in 
doubtful cases and carefully enough 
not to inflict any pain, because care- 
less testing may injure the soft 
tissues. 

Roentgenography of fractures. In all 
cases of fracture, clear and unlear, 
it is necessary to make an X-ray ex- 
amination, i.e., to obtain an X-ray 
picture. The extremity must be 
placed for the picture carefully, to 
avoid movement at the site of the 


Fig. 205. Change in llio 
axis of the limb in fiao- 
ture of the humerus 


fracture. Soft bandages and card- 
board splints do not interfere with 
the picture, but metal, wooden and 


plaster splints must be carefully removed before taking the 


picture. 

Pictures are usually made in two mutually perpendicular direc- 
tions: dorsoventral (direct) and lateral (profile), which are neces- 
sary for elucidation of the direction and degree of displacement of 
the bones. The point of fracture must necessarily be in the centre 
of the plate. If the pictures are to bo made without removing the 
bandage, it is either necessary to make a mark on the bandage 
or to indicate precisely of what part of the bone the picture is to 
be made, for example, the upper, middle or lower third of the 
femur, tibia or humerus. 

An X-ray picture reveals cracks and fragments of bones and 
offers a precise diagnosis in the most difficult cases, for example, 
in intra-articular fractures. X-ray pictures are also enormously 
important for treatment as they make it possible to control 
the correctness of the position of the fragments after their reposi- 


tion. 

Moreover, with the aid of roentgen control it is possible to 
obtain data on the union (consolidation) of the fragments and 
formation of the callus. 


15-1546 
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Healing of fractures . During the days immediately following 
the fracture inflammatory phenomena develop at the site of 
the fracture in the form of serous impregnation of the tissues, 
local pyrexia, increased morbidity and swelling. General pyrexia 
may also occur. With proper treatment all this phenomena dimin- 
ish within 5-7 days and resorption of the extravasation begins. 
Within 10-15 days the fragments at the site of the fracture are found 
to be embraced by a spindle-shaped thickening, a so-called pri- 
mary callus , which forms from the 
periosteal cells, bone marrow, etc. 
A primary callus unites the ends of 
the bone as yet weakly, and mobil- 
ity at the site of fracture persists 
until the tissue of the callus be- 
comes bony as a result of deposition 
of calcium salts from the blood. 
Such a dense callus is already of 
the nature of a bone. Tho period 
of its formation differs according 
to the si^ze of the bone, general con- 
dition and age of the patient, and 
position of the fragments. This pe- 
riod averages 15 days for small 
bones and from two and a half to 
three months for large bones (fe- 
mur). 

The callus has an excessive 
amount of bony tissue (thickening) 
(Fig. 206); subsequently it decreases 
in volume, the structure of the 
thickening resembling that of the 
injured bone, so that after a long 
period of time the bone may assume 
its former appearance. 

First aid in fractures . First aid 
in closed fractures consists in pri- 
mary immobilisation for the purpose 
of delivering the injured to a 
medical institution. In most cases no other measures must 
be taken in administering first aid. Only in cases of a sharp dis- 
placement of the fragments with bendings at a right or acute an- 
gle, when the protruding fragments threaten to break the skin, it is 
necessary, by pulling on the extremity, to bring it into the proper 
position and then produce temporary immobilisation. One of 
the afore-described splint bandages is best for temporary immobil- 
isation. For protection against pressure by c the bandage the 
extremity is covered with a layer of cotton, especially where 
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there are bony projections. The simplicity of applying the bandage 
and accessibility of the necessary materials make a splint band- 
age indispensable in cases requiring ensurance of temporary 
immobility, especially during transportation of the patient. 

The materials used for splints and the shapes of the splint 
may differ very widely. The adaptation of different objects 



Fig. 207. Dieterikhs’ splint 



Fig. 208. Dieterikhs’ splint applied 



Fig. 209. Insufficiently long splint 



Fig. 210. Sufficiently long thigh splint 


(boards, sticks, plywood, bundles of reed, twigs, etc.) for use as 
splint bandages, such “improvisation of splints* requires certain 
inventiveness. Special transportation splints are very convenient. 
Wire splints are usually employed during transportation for the 
upp^r extremity, the lower third of the shank and for the foot. 
Dieterikhs* splint is used for the thigh and upper two thirds of 
the shank. Dieterikhs* splint (Fig. 207) consists of two strips of 
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wood. The foot is fastened, over the footgear, with a loop (Fig. 
208) to the sole-hoard. 

Splint bandages are aimed at immobilising the injured part, 
eaSing the pain in the fractured extremity during transportation 
of the patient and at preventing injury to the soft tissues by 
the bone fragments. To achieve this, the two joints closest to 
the injured bone, above and below the fracture, are also immo- 
bilised (Figs. 209 and 210). It is necessary to lift the extremity 
for bandaging, bandage it, lift and transport the patient very 
carefully, somewhat extend the extremity and, if possible, per- 
mit no movement in the region of the fracture. 

First aid in open fractures consists in applying an aseptic dress- 
ing. The skin around the injury is first painted with iodino tinc- 
ture. This is followed by application of a splint bandage and 
immediate delivery of the injured to a hospital. If one of the 
bone fragments communicates with the exterior, it is not advis- 
able to reduce it because microbes 
may be carried deep into the 
wound together with the fragment. 
The fragment communicating with 
the exterior is reduced only after 
appropriate treatment during the 
operation because the patients are 
subjected to surgical treatment dur- 
ing the very first hours after they 
have sustained the injury. 

Treatment of Fractures. In some 
cases the fractures (of the wrist and 
forearm) are treated in dispensa- 
ries, but many patients with frac- 
tures, especially of the lower ex- 
tremity, require hospital treatment. 

Treatment of fractures is aimed at 
achieving a firm union of the bone 
fragments in the proper position 
and at retaining the complete func- 
tion of the extremity. 

The main stages in the treatment are: setting the fragments in 
the proper position ( reposition ) and maintaining them in that po- 
sition until complete union has been achieved . 

The aim of reposition is to place the fragments in such a posi- 
tion in which they may be as close to each other as possible and 
to restore the anatomical shape of the bone as much as possible. 

It should be remembered that displacement of the fragments 
in fractures is caused by muscular traction of the contracting 
muscles (Fig. 211,4). To eliminate muscular trafction which dis- 
places the fragments, the muscles have to be relaxed (Fig. 211, B). 



A S 

Fig. 211. Effect of mus- 
cular traction on dis- 
placement 
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To achieve this, the extremity is placed in a position in which the 
points of attachment of the muscles come closer together, i.e., 
when the extremity is somewhat flexed in the joints (position 
of physiological rest). Since it is impossible to place the central 
fragment in the proper position, the peripheral fragment has to be 
shifted in the direction in which the central fragment is directed. 

Reposition may be effected by pulling the distal part of the 
extremity, at the same time fixing its proximal end (countertrac- 
tion). Since muscular tension which increases on the slightest 
movement usually interferes with such reduction, analgesia is 
required. Local anesthesia is the most convenient method of 
producing analgesia during reduction of fractures. 

Of course, anesthesia is administered with the most careful 
observance of the rules of asepsis. It is necessary to sterilise 
one or two Record syringes, two short and two longer needles, 
and two forceps, and to prepare 30-50 ml of a 2 per cent novocain 
solution, several sterile gauze balls and iodine tincture. Novocain 
is administered with a needle into the focus of the fracture. By 
mixing with the blood it readily spreads through the focus of 
the fracture and analgises all the tissues surrounding it. Local 
analgesia lasts 2-3 hours, Which makes it possible not only to set 
the fragments of the bone and bandago the part, but also to check 
on the state of the fragments by means of a roentgen examination. 
If the first reposition is unsatisfactory, the bandage may be re- 
moved and the reposition repeated. The fragments of small bones 
(the epiphysis of the radius, the ankles, tibia) are set by hand. 

After reposition the fragments of such bones are very well 
kept in place by an unpadded plaster bandage with a plaster 
strip. In fractures of large tubular bones an unpadded plaster « 
bandage with a posterior plaster strip may be applied, if the frag- 
ments of the bones are not displaced. In fractures of the long 
tubular bones with considerable displacement of the fragments 
reposition may be effected only by means of continuous traction 
(skeletal traction, see below) with a rather heavy weight— 
G-8-10 kg. Within a few weeks, when a primary callus has 
formed on the fragments, the traction may be replaced with a 
plaster bandage. 

Whatever methods are used, functional treatment must be 
provided for. Both the immobilising bandages and traction must 
permit of movement in as many joints as possible or even in all 
the joints, while maintaining complete and continuous immobil- 
ity of the well-set fragments. It should be remembered that in 
fractures the soft tissues are also injured and the latter must 
likewise be repaired. 

Functional treatment is necessary to improve the blood circu- 
lation in the injured extremity and thereby to create favourable 
conditions for consolidation of the bone, to counteract possiblo 
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atrophy of muscular tissue and to reduce the content of calcium 
in the bone. Skeletal traction and an unpadded plaster bandage 
constitute the best method of functional treatment. ^During con- 
tinuous traction of the extremity, which sets the fragments in 
the normal position and fixes them, the patient can move the 
extremity in the joints and tense the muscles, which is quite 
enough to prevent their atrophy. 

During treatment of fractures the following technique of band- 
aging is the most popular. The bandages are made without 
padding with the aid of plaster-impregnat- 
ed strips and circular plaster bandages. 
Plaster-impregnated strips 8-10 layers thick 
and cotton or gauze pads to protect bony 
points (sacrum, crests of the ilia, etc.) are 
prepared beforehand. The hair on the ex- 
tremity must not be shaved oil or coated 
with vaselipe because the bandage is evenly 
pasted with the hair and stays better. The 
bandage should be well modelled. After 
addition of special devices (stirrup, heel) 
the bandage enables the patient to use the 
injured extremity, for example, to walk 
(Fig. 212). Plaster bandages are used in 
most of the fractures of the forearm, upper 
arm, shank, wrist and foot. In fractures of 
the thigh the method of traction is more 
frequently used (see Fig. 189). 

Nurses play an extraordinarily impor- 
tant role in reposition of fragments and 

bandage with a in bandaging. 

•stirrup In the first place the duties of a nurse 

include complete provision with everything 
that is necessary for reposition and bandaging, preparation and 
maintenance of the apparatus used in reposition. The nurse 
must see to it that sterile 1 and 2 per cent novocain solutions 
are always available, must sterilise the syringes, needles and 
jars for novocain and the forceps required for anesthesia. She 
must prepare the plaster bandages, plaster- impregnated strips, 
cotton, cotton and gauze pads, the knife for cutting the band- 
ages and everything else that is required for bandaging. 

During reduction of the fracture the nurse assists the physi- 
cian; she effects countertraction and accurately executes all phy- 
sician's orders. 

After bandaging the nurse watches the extremity to see if 
there is no pallor, cyanosis, edema and cold fingers or toes; she 
ascertains if the patient has any intense pains caused by an ex- 
cessively tight bandage. 
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Skeletal traction . Even the best plaster gradually slips off and 
the force of traction diminishes. Despite heavy weights the force 
of traction becomes inadequate. Therefore, in a number of cases 
for traction of the bones of the lower extremities (femur, tibia) 
the force of traction is applied directly to the bone rather than 
the soft tissues (skeletal traction). 

Thin metal spokes which are passed through the bone by means 
of a special drill (Fig. 213) are used for such traction. To prevent 
the spoke from bending as it is passed through the bone, it is 





Fig. 21 ». Drill and crampon for wire skeletal 
traction 

fixed with the aid of a special guide (Fig. 214). When part of 
the spoke has passed deep into the bone, the guide shortens and 
continues to fix the spoke in a straight position. 

Rules of asepsis must bo strictly observed while passing the 
spoke through a bone. After passing through the bone the spoke 
is fastened in a special arch (Figs. 213-215). 

After one end of the spoke has been fastened in the arch by 
means of a wrench, its other end is fastened in a screw wrench. 
By turning the screw wrench the spoke is stretched and fixed in 
that position in a cramp. Stretching the spoke prevents it from 
bonding and permits the use of considerable weights for traction 
(8-10 kg for the*high and 6-8 kg for the shank). For the lower ex- 
tremity the spokes are passed through the lower end of the femur, 
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the tuberosity of the tibia (traction of the thigh) or the calcaneal 
tubercle (traction of the shank). After adjustment of the spoke 
the extremity is placed in a splint in a position of physiological 



Fig 214. Passing the spoke through the tuberosity 
of tlie tibia 

rest, while a cord with a weight is fastened to the arch, the cord 
being passed through the pulleys of the splint. Spokes should 
be removed with observance of all rules of asepsis, i.e., after 



Fig. 215 Crampon fastened to the spoko 

painting with iodine the part which is outside the bone and which 
passes through the bone when being removed. 

Lastly, to apply traction directly to the bone 'without piercing 
the latter, special cramps are used; these cramps pierce the skin 
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with their pointed parts and fasten to the bone. They are likewise 
used with observance of all the rules of asepsis. 

Skeletal traction also includes traction by the teeth in frac- 
tures of the jaws. 

Surgical treatment of fractures . Although very many fractures 
are cured quite satisfactorily with the afore-described methods r 
in some cases surgical treatment has to be resorted to. These 
cases include fractures in which the fragments do not contact each 
other, for example, fractures with displacement of the fragments 
(fracture of the patella, olecranon), or in which soft tissues are 
lodged between the fragments. 

The method of surgical treatment of fractures is gaining cur- 
rency. In addition to heing used in cases of displaced fragments, 
nonunion or vicious union of the fragments, it is also employed 
in fractures of the neck of the femur, open fractures and fractures 
of the diaphysis of the femur, the upper arm and the bones of the 
forearm. 

Various methods are used in surgical treatment of fractures. 
For the treatment of fractures of the patella and olecranon it 
suffices to make a bone suture. For the treatment of fractures 
of the long tubular bones metal plates, screws and nails are used. 
In some cases it is necessary to make a free transplantation of 
bone (union of the ends of fragments by pieces of bone taken from 
the patient or from another person). Various forms of prosthesis 
made of different materials are being used of late. Good results 
are produced by so-called compression osteosynthesis, in which 
the fragments of bone set in the proper position are fixed and com- 
pressed by special devices. ^ 

Intramedullary nailing, i.e., joining of bones with metal nails, 
is gaining currency. The nails are introduced into the medullary 
canal through a hole drilled in the bone with the aid of a drill, 
for example, in the region of the greater trochanter for medullary 
nailing of the femur. Moved along the medullary canal in the parts 
of the bone above and below the fracture a nail helps to bring 
the bones closer together and to fit them with precision in the re- 
gion of the fracture. 

It is necessary to choose a metal nail of suitable length and di- 
ameter and made of special stainless metal; the rules of asepsis 
must be strictly observed during the operation. 

The subsequent management of patients after medullary nail- 
ing and the care of these patients is much simpler than it is with 
traction or a plaster bandage. The patients begin to move their 
extremities actively on the second day, and are confined to bed 
only for a few (2-4) days, after which they are allowed to sit up 
and subsequently (within 30-40 days) to walk on crutches, step- 
ping on the affected leg. 
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Aftei; formation of a good callus (Fig. 216) the nail is removed. 

It is much more complicated to treat open fractures . In addition 
to setting the fragments in the proper position and maintaining 
them in that position until they have united, it is 'necessary to 
prevent the site of the fracture from becoming infected aitd take 
measures to control the infection if it has already developed. 

Primary treatment of the 
wound and the site of the 
fracture during the first hours 
after the injury has been sus- 
tained produces the best re- 
sults. 

First aid consists in paint- 
ing the circumference of the 
wound and, if the wound is 
small, the wound itself with 
iodine tincture and applying 
at first a dry aseptic dressing 
and, subsequently, an immo- 
bilising hardening bandage, 
a splint bandage or a bandage 
with traction. If the wound 
shows no alarming signs (pain, 
pyrexia, etc.) the bandages are 
changed very seldom (every 
7-10 days). 

Fractures with extensive in- 
juries to the soft tissues, frac- 
tures in which the fragments 
communicate with the exte- 
rior, and comminuted open 
fractures require complex therapeutic measures. Fractures of 
this type are most frequently encountered in gunshot wounds. 

In such cases the best results are produced by early surgical 
treatment which consists in cleansing the site of the fracture, ex- 
cision of the crushed tissues and removal of foreign bodies and the 
disengaged fragments which are inadequately supplied with 
blood. During the operation the bone fragments communicating 
with the exterior are disinfected and set in the proper position. 
Aseptic bandages are applied to the wound. 

Open fracturos aggravated by infection are the most severe. 
The wound is usually opened and drained. It should be noted that 
in such cases it is difficult to achieve immobility at the site of 
the fracture, especially during bandaging, yet any disturbance 
of immobility during bandaging affects the healing and may ag- 
gravate the process. In such cases closed plaster bandages and 
bandages with traction are the most convenient. 



Fig. 216. Callus after removal of 

tnnl »1 nail 



Care of patients with fractures . Patients with fractures require 
continuous and most attentive watching and care because the 
danger of complications in such cases is very great. 

After fractures, complications may be both general and local. 
Of the general complications we must dwell on shock which most 
frequently develops in open fractures during long and painful 
transportation of the patients. The preventive measures are: 
a good splint bandage, narcotics, alcohol and careful transporta- 
tion (for treatment see Shock), 

Patients who are continuously forced to be in a recumbent 
position, especially on the back, may develop congestive phenom- 
ena in the lungs with subsequent pneumonia. Such complica- 
tions are most frequently encountered in old and debilitated, 
mainly cardiac, patients. The measures to prevent these compli- 
cations are: raising the head end of the bed, breathing exer- 
cises, cardiacs and antibiotics. 

Owing to the forced position and painfulness of movement, 
recumbent patients may easily develop bedsores, especially in 
the region of the sacrum. It is necessary to rub down the skin in 
the region of the sacrum more frequently with camphor alcohol 
and to saveguard it against soiling with urine and feces. If 
possible, the patient should be placed on a rubber ring and care- 
fully watched so that the ring may not become displaced. 

Fractures are not infrequently followed by local complications. 
Blisters with a serous and sometimes sanguineous discharge, pre- 
disposed to suppuration, may appear in the region of the injury 
and must therefore be protected with a sterile dressing. Suppura- 
tion of deep hematomas is the most dangerous. It requires surgi- 
cal intervention. Plaster bandages must be carefully watched, 
especially during the first 24-48 hours, because very grave com- 
plications, including paralyses and gangrene of the extremity, 
are possible. 

To avoid subsequent edemas, it is necessary to place the ex- 
tremity in an elevated position. In edema, cyanosis and, especial- 
ly if the toes or fingers grow cold, or in cases of disturbance and 
disappearance of sensitivity, and pulsation of the arteries the 
bandage must be immediately cut open. The first signs of an exces- 
sively tight bandage are sharp and intractable pains, and the 
patients must therefore never be administered narcotics after 
bandaging, while outpatients must be warned to report to a phy- 
sician immediately upon appearance of pain. 

In cases of bandages with traction it is necessary to watch 
that the extremity does not shift from the position which was im- 
parted to it, that the plaster does not slip off the extremity and 
the cord off the pulley, that there is no edema below the bandage, 
etc. All defects r>f the bandage with traction must be immediate- 
ly eliminated. 
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Care of patients with open infected fractures is very compli- 
cated. In cases of fenestral and bridged bandages the latter have 
to be protected from being soiled with pus. In casep of bandages 
with traction the bandages are not infrequently changed in wards 
without removing the traction. It is therefore necessary to de- 
velop skills of observing the rules of asepsis also under these 
conditions. 

Outcomes of fractures. Concern for the patient does not end after 
consolidation of the fracture, and the patient must continue to 
be treated until the proper function of the injured extremity is 
restored. Limited mobility in the joints, weakness and atrophy 
of the muscles, and edema of the extremity below the site of the 
fracture are observed after almost all fractures. These phenomena 
may persist for one or two months. They are frequently caused 
by injury to the soft tissues. Faster restoration of function requires 
proper treatment. In cases in which traction is applied exer- 
cises, i.e., movements in adjacent joints started at an early date, 
foster restoration of functions. To eliminate barykinesia, baths 
(water and light), massage and exercise, sometimes in special 
apparatus (mechanotherapy) are used. During the time immediate- 
ly following consolidation of the fracture the patient must be 
very careful not to break the as yet insufficiently strong callus. 
To ease the load on the injured lower extremity, the patient is at 
first allowed to walk only on crutches. In most cases a timely 
identified and properly treated closed fracture ends in complete 
restoration of the function of the injured extremity. However, 
this does not hold true in all cases. Grave complications leading 
to invalidism are possible, depending on the site and character 
of the fracture (certain intra-articular fractures), the degree of 
injury to the soft tissues, nerves and blood vessels, and other fac- 
tors. 

As a result of improper treatment of a fracture, its untimely 
identification and late aid, a patient may become an invalid for 
life. 

The prognosis is much graver in cases of open fractures. In these 
cases the broken bones usually consolidate later and sometimes 
do not consolidate at all. Moreover, the infection at the site of 
the fracture may spread, threatening the patient’s life; to 
save the patient’s life it is therefore sometimes necessary to am- 
putate the injured extremity. 

Complications of fractures . An improperly consolidated frac- 
ture with a shortened and, especially, curved extremity may some- 
times be corrected by an operation involving dissection of 
the bone (refracture) with its secondary consolidation in the 
proper position. 

In some cases a callus fails to develop within°the usual period 
of time, the primary callus either completely failing to form or, 
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having formed, remaining soft. Such slow consolidation may be 
due t6 general diseases (tuberculosis, lues, endocrine diseases) 
and local causes— considerable injuries to the soft tissues, nerves 
and arteries nourishing the bone, improper position of the frag- 
ments and interposition of soft tissues between them. 

The treatment of retarded consolidation consists in elimina- 
tion of its causes, administration of calcium salts per os, vita- 
mins and, sometimes, in surgical intervention. 

Sometimes the bones completely fail to become consolidated. 
This happens most frequently in cases in which soft tissues are 
lodged between the fragments, a considerable portion of the bone 
is lost, in open fractures, etc. Abnormal mobility remains at the 
site of the fracture and sometimes makes it impossible for the pa- 
tient to use the extremity (false joint). 


jtfJRNS, ELECTRIC SHOCK AND FROSTBITE 

Burns. Burns aro caused by the action of heat (flame, sun, hot 
liquid, contact with hot metal, etc.), caustics, alkalis and cer- 
tain drugs (silver nitrate, iodine tincture) on the bodjr. 

First aid in burns is aimed at terminating as swiftly as possible 
the action of heat and at protecting the site of the burn from in- 
fection and trauma. The injured must be brought out of the heat 
zone and his burning clothing must be extinguished either with 
water or a stream of foam from a fire extinguisher. If such meas- 
ures are impossible, the injured must be wrapped in a blanket, 
overcoat, rug, etc. The clothing soaked in kerosene, benzine or 
napalm must be extinguished only by this method. 

Extinction with sand or earth is contraindicated because it 
infects the burn. 

With his clothing on fire the patient must lie down rather than 
move about. After extinction of the flame, water must be poured 
on the smouldering parts of the clothing and the latter must be 
removed. Drops of napalm must not be spread or removed with 
an unprotected hand. The burning part must be completely im- 
mersed in water or compressed with the clothing. 

Recurrent combustion of napalm which contains phosphorus 
is prevented by moist bandages soaked in a 5 per cent blue vitriol 
solution. The clothing covered with napalm or saturated in 
hot liquid must be quickly removed without injuring the burnt 
parts. The clothing adhering to the surface of the burn must not 
be torn off but rather cut away without touching the surface of 
the burn. 

Administration of pantopon is desirable before removal of 
the clothing and ^application of the first dressing. It is also de- 
sirable quickly (during the first minutes after the burn has been 
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sustained) to immerse the burnt part in cold water or pour water 
from the tap over it for several minutes, or treat it with alcohol 
(toilet water, alcoholic liquor). In burns caused by caustics the 
affected surface should be washed with large amounts of water. 
n bums produced by quicklime no water must be used ; *ln these 
cases the burnt surface of the body must be covered with an oil'} 
(in burns made by acids alkaline solutions (soda, calcium or soapy 
water) are used or the affected part is powdered with chalk, 
magnesium or tooth powder. In burns caused by alkalis weak 
acid solutions (acetic, citric, etc.) are usecpThe victims of burns 
experience unendurable suffering and, to alleviate the pain in 
first de gree burns, moist dressing s con taining a p otassium per - 
fcangan ate^soT utTo n, lead water or other wet dressings are applied 
tothe burned surface. 

In administering first aid no home remedies, fats or salves must 
be used. 

Four degrees of burns are distinguished. 

The^j^fStf degree , the weakest burn, is characterised by an in- 
flammatory process accompanied by local dilation of th e bloo d 
vessels and slight serous impregnation of th^ti^siiGS. The skin 
develops a redness and swelling and becomes painful. After 
2-3 days of treatment everything returns to normal and only a^ 
dark. spot (pigment ation j_on the burned part remains. ^ 

In S econd degree burns iFe mflammatory process produces a, 
serous ex udation which comes to the foreground and fosters for- 
mation of blisters with a serous or jelly-like content on the sur- 
face of the reddened and swollen skin. When a blister bursts, 
it r eveals a bright-red^ pafnfulj easily vulnerable epithelial lay- 
er of the skin tending toward infection. If the burn is not infected, 
the content o f_jhe_^li sters is resorbed or they burst andHry up 
.within 4-3 days. The epidermis is restored from the edges, as well 
as from the depth. For some time afterwards the skin is pink, 
delicate and quite vulnerable, but subsequently it resumes its 
normal appearance and properties. No cicatrices are formed. 

Second degree burns are often aggravated by infection. In such 
cases healing is retarded, th e conte nt of the^ blisters assumes a 
purulent appearance, the blisters Tmrst. gr anulat ions appear on 
the bare surface of the epidermis and after healing a whitish or 
dark^superficial cicatrix ma y rema in. 

T rrHmrd degree burns a crust is forme d on the bu rned surface 
b^causeoTcoagulation of proteins and destruction of tissues. The 
destruction of tissues may cause circulatory HTsofcters'and obstruc- 
tion of the blood vessels of the skin. In such burns the superficial 
layers of t-l*Q akin usually pee 1 hang in tatters. Healing 

takes a long time. After disengagement of the necrotic parts 
granulations begin to form on the new wound surface (Table II); 
the granulation takes from several weeks to several months (in ex- 
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tensive burns). In cases of infection ichoroid or purulent compli- 
catiohs, general exhaustion, etc., are possible. 

After disqpgagement of the necrotic tissues epithelisation be- 
gins from the edges of the wound and not infrequently forms large 
cicatrices which contract the surrounding tissues, sometimes 
making it partly or completely impossible to use the burned part, 
especially if the cicatrices are 
located in the region of the 
joints (Fig. 217) and on the 
neck. Vast burns may not heal 
completely, in which cases 
skin has to be transplanted to 
cover up such granulating sur- 
faces. 

A fourth degree barn —char- 
ring <5fThe tissues under the 
direct effect of flame or elec- 
tric current— is also distin- 
guished. 

If the injuries from a burn 
are very extensive or penetrate 
deep into the tissues, they are 
dangerous to life . Burns invol v- 
ing one third of the body 
surface, whatever their degree, 
are usually followed by grave 
disorders which not infrequent- 
ly lead to death. Burns of 
half the surface of the body 
are almost always fatal. Burns are particularly dangerous for chil- 
dren, since they may end fatally even if they are not so extensive. 

General changes in the organism may develop immediately 
after the burn has been sustained, owing to stimulation of the 
nerve endings and reaction of the nervous system (shock) and 
subsequently (affection of the internal organs— blood, kidneys, 
central nervous system) as a result of absorption of the toxic prod- 
ucts of decomposition from the burnt tissuos. 

Noninfectious toxicosis appears withm 12-72 hours. Ex- 
citement or clouded consciousness and then complete loss of con- 
sciousness, vomiting, convulsive muscle twitching, pyrexia, 
rapid pulse, cyanosis, icterus and oliguria are characteristic of 
noninfectious toxicosis. 

Infectious toxicosis develops in cases of infection of the burned 
surface and is accompanied by pyrexia with considerable fluctua- 
tions (higher temperature in the evening), and changes in the blood 
(leukocytosis and increasing anemia). The patient’s condition 
is aggravated by complications (erysipelas, pneumonia, etc.). 
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Treatment . First aid to the burned at the place of accident con- 
sists in prevention of shock; the victim is administered morphine, 
kept warm and given hot drinks. The burned part is covered 
with a sterile sheet or an aseptic bandage. The patient is covered 
up warmly and is rapidly and carefully delivered to a* medical 
institution (in wartime— to the closest casualty-clearing station), 
where he is administered an antitetanic serum. 

Patients with first degree burns and those with no marked in- 
toxication and only small burned areas, as well as those with sec- 
ond and third degree burns (except burns of the eyes, perineum, 
the sex organs and feet) are subject to ambulatory treatment. 
All tho other burns are treated in hospitals. 

If large numbers of burned patients are admitted to a medical 
institution they must bo assorted according to the urgency and 
sequence in which they are to be administered aid. 

The victims to be administered urgent aid are those who are 
in a state of shock or have considerable burned areas and may de- 
velop shock. 

In cases of napalm burns and simultaneous effect of penetrat- 
ing radiation shock may occur with a smaller area of affection 
(10 per cent of the body surface). 

In the reception room the burned patients, especially with 
large burned areas, must be given a minimum of sanitary treat- 
ment; their clothing and footgear must be removed and the intact 
parts must be washed. The bandages and sheets applied to the 
surface of the burns must not be removed. 

In hospitals burned patients must be placed in warmer wards 
where the temperature is 20-25° C. Before primary treatment of 
the burn the patient is anesthetised, is administered morphine 
subcutaneously and 20 ml of 0.5 per cent novocain intravenously, 
or a novocain block, i.e., 100-200 ml of 0.25 per cent novocain 
is injected into the tissues of the limbs above the site of the burn, 
the perirenal tissue and into the region of the neck in burns affect- 
ing the anterior, lateral and posterior surfaces of the body. 

The primary treatment includes administration of 300 ml of 
plasma and 200 ml of blood. Blood substitutes, i.e., amino- 
peptide antishock fluid, polyglucin, a 5 per cent glucose solution, 
physiologic saline solution, etc., may also be used. In cases of 
extensive burns the patients must receive at least 4-5 litres of 
fluid and during the first day even more. The patients are given 
antibiotics, cardiacs (cordiamine, caffeine), and in respiratory 
disorders— lobelin and cytitone. 

Elimination of the shock phenomena must be followed by the 
primary treatment of the burned surface, which is administered in 
the operating or dressing rooms. Sterile linens (sheets, gowns, 
towels), gloves, sterile dressing material and instruments (dress- 
ing forceps, 3-4 forceps, 3-5 scissors), syringes with needles, 
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2-4 scalpels, hemostatic forceps, needles, suturing material, no- 
vocaih solutions, physiologic saline solution, alcohol, benzine, 
sterile soap solution, bottles with rubber tubes and everything 
that is necessary for dermatoplasty is prepared. An oilcloth is 
spread under the patient so that the fluid may run into the basins 
placed by his side. Treatment of the burn is begun after removal 
of the bandages, administration of analgesia or anesthesia and 
bacteriological inoculation of the flora (to determine its sensitiv- 
ity to antibiotics). The skin around the burn is treated first; 
it is washed with benzine or ether with the aid of gauze balls 



held with dressing forceps, and then with a soap solution and 
warm boiled water. A 0.5 per cent ammonia water solution and 
ethyl alcohol may be used for cleaning the skin. Following this 
the extraneous material is removed from the affected region and 
the latter is washed with a physiologic saline solution. The burst- 
ed blisters are cut off with scissors and the scraps of epidermis 
are removed. The contents of the large tense blisters are aspirated 
with a syringe. Some surgeons remove the blisters completely. 
The surface of the burn is irrigated with a 0.5 per cent novocain 
solution and is covered. Dry streptocid, synthomycin emulsion, 
streptocid ointment or Vishnevsky’s salve are used for the band- 
ages. 

The dressing is kept on for 10 days. 

After primary treatment, or without it, the burn is not infre- 
quently treated by the open method. The open method is used 
for extensive burns in children, burns on the face, perineum and 
buttocks in adults, and in cases of infection. 

The patient is placed on sterile linens, the region of the burn 
is left open and a grid covered with a sterile sheet and a blanket 
on top of the shedt is placed over the bed (Fig. 218). If there is no 
grid, the sheet may be placed on strips of bandage stretched over 
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the bed. Electric bulbs are fastened to the grid under the sheet to 
keep the patient warm. The toilet of the wound is made every day. 

Surgical treatment is administered at different periods in the 
course of third and fourth degree burns; this consists in primary 
dermatoplasty during the first day after excision of limited parts 
of the burn and delayed early dermatoplasty between the 7th 
and 24th day involving excision of necrotic layers and replace- 
ment of the defect with skin flaps taken from healthy parts of 
the body. In cases of very extensive burns the skin for transplan- 
tation is taken from volunteer donors or from corpses. Lastly, 
weeks and even months after the burn has been sustained, large 
granulating surfaces, as well as cicatrices, may be subjected to 
surgical treatment (delayed late dermatoplasty). 

Care of burns. The open method of treating burns requires 
particularly attentive, thorough and skilled care. The ward must 
have an even and higher-than-usual temperature; the palient must 
be kept warm with the aid of electric bulbs under the grid. The 
edges of the sheets and blankets covering the grid are carefully 
tucked under the edges of the mattress. This diminishes the 
loss of heat and prevents penetration of flies or mosquitoes. 

The extremities are placed in a functionally comfortable po- 
sition and the patient is watched so that he does not alter this 
position. A sterile sheet must be provided every day. It is neces- 
sary to watch the patient carefully so that the surface of the burn 
may not become infected, especially during defecation and urina- 
tion. The surface of the burn is carefully attended to every day. 
If pus accumulates under the crust, the crust is trimmed to facili- 
tate the outflow of the discharge. The skin surrounding the burn 
is wiped with benzine or alcohol, and the purulent crusts formed 
on it are removed. Sometimes the patients are prescribed baths 
into which they must be immersed on sheets. 

The bathtub must first be carefully washed with soap and sponge, 
rinsed with hot water, cleaned with a lysol solution and 
washed with boiling water again. 

Washing the patient in the bathtub on a shield and irrigations 
with weak potassium permanganate solutions are less dangerous 
as regards infecting the surface of the burn. After the surface of 
the patient’s body is dried with a sterile sheet the patient is placed 
under the grid again. If the temperature under the grid rises higher 
than necessary, one or two bulbs are switched off. 

The patient must be given pleilty to drink. Grave patients must 
be administered fluids in enemas, subcutaneously and intra- 
venously (mostly by the drip method). 

In cases of extensive burns patients become emaciated and it is 
therefore very important to provide them with good nutrition, 
especially sufficient amounts of readily assimilable proteins (dairy 
diet, delicate grades of meat, etc.). Particularly debilitated pa- 


24 ? 



tients have to be turned over on their sides to prevent complica- 
tions in the lungs. They are also proscribed a diet rich in vitamins 
and carbohydrates. 

If a patieift has to be transported, it is advisable to cover the 
burned parts with a sterile bandage soaked in a potassium perman- 
ganate solution or streptocid emulsion, or to apply a paraffin 
dressing. Since any movement is painful to grave patients, they 
must not be allowed to move by themselves and must be transport- 
ed in the least painful position. 

In cases of extensive burns, in addition to local treatment by 
the aforementioned methods, the patient must necessarily be put 
to bed, kept warm, be administered narcotics (morphine) to alle- 
viate his pains, and fluids (drinking, infusion of physiologic sa- 
line solution, enemas, transfusion of blood and blood substitutes), 
and given cardiacs (camphor, caffeine, digalcn, tea and coffee). 

It is very important to introduce into the patient’s organism 
large amounts of fluid (up to 4-5 litres per day), especially in 
cases of extensive burns. In addition to drinking, the patient is 
administered fluid in rectal drips (physiologic saline solution), 
subcutaneously and intravenously. The physiologic saline so- 
lution may be administered several times per day in doses of 
800-1,000 ml. 

Moreover, a good effect is produced by intravenous injection 
of 20 ml of a 80 per cent sodium thiosulfate solution, 50 ml of a 
20 per cent sodium chloride solution, a 30 per cent glucose solution 
and blood transfusion. 

In the treatment of small burns on the extremities and trunk 
in a dispensary the open method is replaced with bandages 
soaked in a potassium permanganate solution or dressings with pow- 
ders of sulfonamide preparations, sterile chalk, starch and bismuth. 

The surfaces granulating after burns are sometimes treated un- 
der salve dressings. During the treatment of burns physiotherapy 
(sun lamp) is very desirable. 

Electric Shock. Extensive utilisation of electricity in industry 
and agriculture raises the important question of preventing and 
treating electric shock. Passing through the body, high tension 
electric currents cause local and general injuries. It is impossible 
precisely to set the dangerous limit of current tension because 
it varies with many factors, for example, the humidity of the body. 
At any rate, a current above 100 v is dangerous and above 500 v 
almost always fatal. K 

Electric shock may also be produced by the action of low ten- 
sion current, i.e., the usual current of urban and rural tension of 
120 and 220 v. Most cases of electric shock are caused precisely 
by currents of the urban grid because the measures of protectiop 
used with respect to high tension currents are neglected when it 
comes to the currents of the urban grid. 
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Shock results from contact with poorly insulated wires or some 
other current conductor. Electric shock may occur during the pas- 
sage of current through the human body or as a result of the ac- 
tion of the heat and light formed during the discharge of high 
tension current. High tension current also strikes at a "distance. 
During short circuit the harmful effect on a human being who hap- 
pens to be nearby is produced by the electric arc or sparks which 
are formed. 

Alternating current of up to 15 ma acts only on the nerve end- 
ings in the skin, evoking a pain reaction. A current of 15-20 ma 
stimulates the striated muscles and produces involuntary contrac- 
tions which are generally characteristic of the action of electric 
current. In such cases the victim is unable to tear himself away 
from the wire because of the contraction of his muscles and is, in 
a manner of speaking, chained to it, thereby prolonging the time 
of his contact with the current. 

A current exceeding 100 ma produces a severe picture of fibril- 
lary contractions of the heart, which cause death. Injury with a 
current of several amperes entails respiratory arrest. 

Two explanations of the mechanism of death caused by electric 
shock are current today: cardiac arrest produced mainly by appear- 
ance of fibrillation due to protracted action of a weak current of 
the urban or rural grid (120 or 220 v) and respiratory arrest caused 
by the action, sometimes during a fraction of a second, of 
high tension current. 

The local changes are noticeable mainly in the region of the 
entrance of the current into and exit from the body; most fre- 
quently they reproduce a picture of third degree burn, while in 
some cases even whole extremities are severed by the current. 
The patient struck by current immediately loses consciousness. 
If consciousness returns, the patient is excited, his pulse is rapid 
and weak, his respiration accelerated; a number of nervous phen- 
omena are observed, namely, convulsions, paralyses and disord- 
ers of sensitivity. 

It is necessary immediately to discontinue the action of the cur- 
rent on the victim. If possible, it is best to turn off the current 
at once. It is not always easy to move the victim away from the 
wires, because he who tries to do it may sustain an electric shock 
himself. To release the victim from the wires, it is necessary, if 
possible, to use poor electricity conductors and with their aid to 
push tho victim away from the wires. Rubber gloves, silk fabrics, 
wool, wooden sticks and dry twigs are poor conductors. It is also 
necessary to insulate oneself from the ground (put on dry rubber 
shoes, stand on a dry board). 

First aid in electric shock and in injury by lightning must con- 
sist primarily in avoiding such harmful measures as, for example, 
burying the victim in the ground, and must vary with the victim’s 
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condition. In cases of cardiac and respiratory arrest measures to 
revive the patient must be taken during the very first minutes. 

The first thing to do in such cases is to administer artificial 
respiration. According to literature, there were cases in which a 
clinical picture of death caused by electric shock seemed to be 
established and yet the patients were returned to life. 

To begin with, the mouth and nose of the victim must be freed 
of foreign objects. If the teeth are compressed, they must be care- 
fully parted by introducing a spoon or a piece of board between 
tho molars. 

The most efficient and widespread method of artificial respira- 
tion is Silvester’s method. 

In cases of injured arms Silvester’s method of artificial respira- 
tion must not be used. If the ribs arc injured, only pulling of tho 
tongue should be resorted to. 

Artificial respiration must bo administered continuously and 
for a long period of time. It is most appropriately administered 
with the aid of a special apparatus resembling bellows developed 
by V. Negovsky; this apparatus blows air into the lungs. 

Simultaneously with administering artificial respiration it is 
necessary to keep the victim warm, rub him down (preferably 
with pieces of cloth) and give him Lo smell ammonia water. 

In addition lo artificial respiration during apparent death, it 
is necessary to administer cardiac massage. To do this, the per- 
son administering aid places a hand on the region of the victim’s 
heart with fingers pointed towards the head. With the palm of 
the hand he effects 20-30 vigorous pushes against the part of the 
chest located under his hand. 

Under hospital conditions the fibrillation of the heart muscle 
may be discontinued and the heart restored to normal activity 
by a single discharge of electric current from a special device 
(defibrillator condenser), with a simultaneous intra-arterial blood 
transfusion. 

It is also necessary immediately to protect the site of the burn 
against infection; as in the other cases of burn, it is necessary to 
apply an aseptic dressing with alcohol, a 4 per cent potassium per- 
manganate solution, rivanol, streptocid emulsion, etc. 

The general measures include administration of glucose and 
large amounts of fluid, inspiration of oxygen, etc. Treatment of 
burns produced by electric shock is usually the same as it is in 
other burns. 

In electric shock patients require close watching and thorough 
care owing to the possibility of sudden death and considerable 
spread of necrosis in the region of affection. 

Frostbite (congelatio) results from prolonged action of extreme 
cold, although it? is sometimes produced even at a temperature 
of about 0° or somewhat higher. The changes in the tissues during 
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frostbite are due mainly to thrombosis of the vessels and subse- 
quent disturbance in blood circulation. 

Humid cold, a cold, sharp and penetrating wind, tight and hu- 
mid and long unremoved footgear are factors predisposing to frost- 
bite. The general condition of the organism is very important 
(healthy and vigorous people can withstand cold longer than weak, 
emaciated and anemic people). The tips of the fingers and toes, 
cheeks and tip of the nose are the parts most frequently affected. 
Four degrees of frostbite are distinguished. 

The degree of frostbite is established only during development 
of reactive phenomena, sometimes within several days after the 
effect of the cold. During tho first, latent period of frostbite, in 
all its degrees, the skin is pale, cold and sometimes hard (congealed), 
and its sensitivity is diminished. 

In first degree frostbite the vessels sharply contract (spasm), 
the skin becomes pale and insensitive, and after. warming— bluish- 
red, painful and edematous. First degree frostbite lasts only a 
few days, but sensitivity to cold and sometimes a bluish colora- 
tion of the skin persist. 

In second degree frostbite blisters with a serous or turbid con- 
tent appear on the affected part, the skin around it becoming 
bluish-red. In this case blood circulation is impaired and the exud- 
ing fluid raises the epidermis in the form of blisters. * 

In third degree frostbite the affected tissues become hard to 
touch and, when carelessly handled, fragile. After warming up, 
the blood circulation is deeply disturbed and nutrition of the tis- 
sues is affected by occlusion of blood vessels. Disturbances in 
tissue nutrition are sometimes discovered only within a few days, 
whereas in the beginning the frostbitten part presents the same 
appearance as in second degree frostbite (it is blue-brown and 
covered with blisters and crusts) and the soft tissues necro- 
tise. 

In fourth degree frostbite all soft tissues and bones necrotise, 
and gangrene, often moist, develops (Table IV, top); demarca- 
tion and healing proceed slowly. Frostbite is not infrequently 
accompanied by tetanus. 

In frostbite of the lower extremity it is first necessary to remove 
the footgear, which has to be done carefully to avoid injury to 
the extremity. If the footgear has congealed, it is best to cut it 
open. 

First aid in frostbite consists primarily in restoration of the 
blood circulation. Massaging the frostbitten part with the hand 
wearing a sterile glove is recommended. The massage must be 
delicate and may be administered more vigorously only after 
signs of restoration of the blood circulation have appeared. 
No rubbing down with snow or massaging with dirty hands are 
allowed. 
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It is best to rub down the skin at first with a piece of cotton soaked 
in aldohol and then with a piece of dry cotton. It is recommend- 
ed to warm up the frostbitten extremities in a bath whose temper- 
ature is raised from 18° C to 37° C over a period of 20-30 minutes. 
The extremity should simultaneously be washed with soap and 
water to be cleaned from contamination. 

After washing, the part should be carefully massaged; active 
movements and application of 140 proof alcohol to the affected 
part are recommended. 

If the patient applies for aid already during the stage of reactive 
phenomena, first aid will consist in treatment of the skin in 
the region of frostbite with alcohol and application of a sterile 
gauze and cotton dressing. 

The patient must be kept warm, protected against repeated ex- 
posure to cold and given a prophylactic injection of antitetanic 
serum. 

To protect the patient against infection in second, third and 
fourth degree frostbite, dry aseptic warming bandages are applied, 
the blisters are lanced and the disengaged epidermis is removed; 
during all these procedures the rules of asepsis must be strictly 
observed. In third and fourth degree frostbite the blisters are re- 
moved and the tissues affected with gangrene are painted with 
iodine tincture. 

To improve the blood circulation, a novocain block is produced. 
To dry the tissues in the region of necrosis, the affected parts 
are subjected to irradiation by a sun lamp and ultra-high fre- 
quency current, and are kept in the open air (dry air baths). To 
alleviate pain, narcotics and dry air baths are employed; to im- 
prove the blood circulation, the affected extremities are raised (sus- / 
pended). In fourth degree frostbite the necrotic tissues on the 
limbs are dissected (necrotomy) or excised (necrectomy). As soon 
as the line of demarcation is established and the blood circulation 
in the surrounding tissues has improved, the frostbitten organ 
is amputated. In these cases the wound resulting from amputation 
not infrequently heals slowly because of sluggish granulation. 

Chilblain is caused by protracted exposure to cold, for example, 
staying in a cold, humid place, long-continued work in cold 
water (rinsing linen, etc.). It is manifested in appearance of 
swelling and redness accompanied by slight pain, itching and 
burning of the fingers and toes (and sometimes of the tip of 
the nose). 

Treatment of chilblain consists in protection against chilling, 
use of dry heat, warm bath and application of vaseline. The dis- 
ease usually passes rapidly, but tends to recur. 

Prevention of chilblains and frostbite in industry, everyday 
life and under field conditions consists of a number of measures, 
including primarily hardening of the organism. 


247 



It is very important to protect the clothing from moisture. The 
clothing and, especially socks, foot-cloths and footgear should 
be kept dry. Properly fitting waterproof footgear plays a very 
important part. 

In addition to warm clothing, nutrition, moderate* doses of 
alcohol and timely rest are also of some importance. 

General freezing occurs in cases in which the organism is no long- 
er capable of producing enough heat to maintain the tempera- 
ture necessary for life during prolonged exposure to extreme cold. 

Death occurs as a result of paralysis of the heart and cerebral 
anemia. If the temperature in the rectum drops to 20° C, the vic- 
tim cannot be brought back to life; sometimes death is also pos- 
sible at a rectal temperature of 30-29° C. Intoxication and general 
weakening of the organism (loss of blood, starvation, fatigue) 
predispose to freezing. Age also plays an important part, children 
and old people freezing more easily. 

Freezing starts with chills, sluggishness arid an irresistible 
urge to sleep. The freezing person falls asleep, his members become 
numb, respiration and cardiac activity weaken. If the freezing 
person is not awakened and is not given appropriale aid and care 
he will die in sleep. The victim must be brought into a warm room 
and measures taken to restore cardiac activity (caffeine, cordi- 
amine, cardiac massage) and respiration (lobelin, artificial respira- 
tion). 

As in frostbite, administration of aid in general freezing begins 
with vigorous but careful rubbing down until the numb members 
become soft and pliable. If there are no signs of life, special care 
must be exercised not to injure the numb members. Upon appear- 
ance of signs of life the patient should ho made warm and, if 
he can drink, should be given hot tea and coffee. 



ACUTE PURULENT SURGICAL INFECTIONS 

The customary visitors to surgical services are patients with 
purulent diseases, especially abscesses, digital pulp infection, 
furuncles, and paronychias. 

Purulent infection penetrates, as we already know, through 
small injuries to the skin (so-called minor traumatism). In such 
cases a purulent process most frequently develops because tho 
patients at first fail to pay proper attention to their affections and 
are not given timely and requisite aid. If aid is administered 
in due time (the wound is painted with iodine tincture and a ster- 
ile dressing is applied), i.c., the wound is protected against con- 
tamination, purulent diseases develop only in exceptional cases. 

Failure to observe the rules of personal hygiene (dirty body, 
scratches, etc.) favours development of purulent infection. 

Penetration of bacteria deep into the tissue does not always 
result in development of a purulent inflammatory process. A path- 
ological process may develop or fail to develop, depending on 
the inborn and acquired properties of the organism (age, sex, nu- 
trition, mental state, etc.) which determine its interrelations with 
the pathogenic factor. 

In some cases, under the influence of purulent infection only 
a local reaction in the form of an inflammation of the tissues at 
the point of entrance of pyogenic bacteria develops. But usually 
the process does not end there and a general reaction manifested 
in rather marked disturbances throughout the organism develops. 

The clinical picture of the disease develops according to tho 
virulence of tho microbes which have gained entrance into the or- 
ganism and the state of the natural defensive powers of the organ- 
ism. The following purulent diseases are distinguished: 

Abscesses. A localised collection of pus in a tissue is called an 
abscess. Pyogenic microbes penetrate deep into tissues either di- 
rectly, for example, in punctured wounds, along lymphatic ves- 
sels or with thd blood stream. At first an inflammatory infil- 
trate forms in the region of the abscess, pain appears and mobility 
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is restricted. These are followed by swelling, pyrexia and general 
feverish phenomena. The infiltrate softens and pus demarcated 
from the surrounding tissues by a granulation wall .forms in the 
centre of the abscess. Subsequently the process comes close to the 
surface, the tissues adhere to the skin and the pus may break through 
to the exterior. 

Treatment before the formation of pus during the stage of infil- 
tration consists in applying heat in the form of hot compresses, 
fomentations, hot water bottles, sulfonamide and penicillin thera- 
py, and ultra-high frequency current. When the infiltrate softens 
in the centre and a throbbing due to formation of pus is felt (ri- 
pening of the abscess), it is necessary to open the abscess surgi- 
cally and release the pus, or to puncture the abscess, aspirate the 
pus and administer into the cavity a solution containing 300,000- 
500,000 u of penicillin. 

A scalpel, scissors, anatomical and surgical forceps, Kocher’s 
hemostatic forceps, retractors and a probe must be prepared for 
the operation. 

The cavity remaining after the incision of the abscess represents 
a purulent wound which is treated according to the usual rules. 
To prevent further spread of the purulent process, the affected 
part is placed in a position of rest; with an abscess on the arm the 
patient must discontinue work; a splint bandage is sometimes desir- 
able; with an abscess on the leg the patient must be put to bed. 

Prophylaxis. To prevent the development of an abscess, it is 
necessary to protect oven the slightest injury against infection 
(paint it with iodine tincture and apply an adhesive plaster or 
collodion dressing). 

A1J the dressing material saturated with pus must be burned 
and the objects soiled with pus— disinfected. 

Furuncles. Furuncles constitute one of the very widespread puru- 
lent diseases of the hair follicles and sebaceous glands (Table 
III). The disease begins with an appearance of a painful infiltrate 
in the skin in the form of an inflammatory node differing in 
siztfTrom a pea to a pigeon egg; the skin grows red over the swell- 
ing and local pyrexia is observed in the region of the focus. The 
disease develops over a period of 4-6 days and a purulent blister 
(exfoliation of the epidermis by pus) is formed at the most protrud- 
ing part of the swelling. A focus consisting of a necrotic gland 
with surrounding subcutaneous tissue is found under this blister; 
the subcutaneous tissue is subsequently discharged together with 
the pus (the core of the boil). The remaining small cavity fills with 
granulations and .heals. 

Treatment . In the beginning of the disease heat is applied; irra- 
diation with a sun lamp and ultra-high frequency current may 
also be administered. Good results are produced by intramuscular 
administration of penicillin or by its injection into the subcuta- 
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ncous tissue under the furuncle. The purulent blister is removed 
with a forceps; the core of the furuncle is also removed with a for- 
ceps if it easily disengages from the surrounding tissues. If pus 
accumulates and is retained deep in the tissues, it is sometimes 
necessary to make an incision (under local anesthesia with ethyl 
chloride). The contents of a furuncle must under no circumstances 
be pressed out with the fingers because the infection may in this 
case penetrate into the adjacent, unaffected parts of the tissue 
and, what is most important, into the blood vessels. With an 
abundance of blood vessels, for example, on the face, this will 
cause severe complications: thrombophlebitis, septicemia, etc. 

During bandaging care must be exercised not to infect the sur- 
rounding parts of the skin with pus, for which purpose it is best 
to apply to them some ointment (zinc paste or 1-2 per cent of white 
mercuric ointment). 

Furuncles usually follow each other in different parts of the body. 
This disease is called furunculosis and is frequently observed in 
cases of general diseases (diabetes, general exhaustion, anemia, 
etc.). Furunculosis, especially in debilitated patients, is a serious 
disease because of its long and stubborn course. In addition to 
local treatment, it is necessary to treat the main disease (roborants 
— arsenic preparations, brewer’s yeast, etc.). 

Prophylaxis. Observance of the rules of personal hygiene (bath- 
ing, showering, clean collars) and avoidance of scratching. If 
pyodermia, blackheads and furuncles appear, they must be treat- 
ed and injury must be prevented. 

Carbuncles. After penetration of pyogenic bacteria under the 
skin through hair follicles and sebaceous glands the process 
spreads in depth, if the conditions are unfavourable to the organ- 
ism, and affects considerable sections of subcutaneous tissue 
(see Table III). 

Inflammatory infiltration is characteristic of a carbuncle. 
Either resorption of the infiltrate or necrosis of the subcutaneous 
tissue and then of parts of the skin (cribriform cutaneous necrosis) 
is possible. The necrotic subcutaneous tissue is dissolved and pus 
is discharged through the necrotic skin. The affected part is dark- 
red, dense to the touch, very painful, and may be quite extensive. 
A furuncle is only sometimes attended with pyrexia and general 
feverish phenomena, whereas a carbuncle, being a graver disease, 
is usually accompanied by pyrexia and a feverish state. Carbun- 
cles most frequently develop on the posterior surface of the neck, 
the back and the small of the back. In the beginning of treatment 
sulfa drugs and penicillin are administered, physiotherapeutic 
methods (ultra-high frequency current and phototherapy) are used 
and novocain with penicillin is injected (Vishnevsky's block), 
following which multiple or cruciform incisions are made. Sub- 
sequent treatment takes very long; moist, saline (10 per cent sterile 
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common salt solution) dressings are the most effective; after disen- 
gagement of the necrotic tissue they are followed by salve dressings 
which are applied until complete closing of the granulating wound, 
the latter usually being very extensive because of considerable 
loss of tissue. 

Phlegmons. A phlegmon is a suppurative inflammation which 
is not demarcated from the surrounding tissues and which has 
spread through the subcutaneous or intermuscular tissue. As in 
abscesses, the pus dissolves the tissues and approaches the exte- 
rior surface; if the process is not interfered with, the pus may break 
through to the exterior. Together with the pus pieces of necrotic 
subcutaneous l issue are discharged. In phlegmons the purulent 
process increasingly tends to spread. The local manifestations in- 
clude pain, swelling, redness, inability to move the affected pari, 
and local pyrexia. If the process is superficial, a redness appears 
and gradually passes into the normal coloration^ of the surround- 
ing integuments. General feverish phenomena are strongly pro- 
nounced in phlegmons. The temperature not infrequently rises 
above 39° C, sharply fluctuates (drops in the morning and rises 
in the evening), the patient feels generally jaded, loses appetite, 
and develops headaches and other signs of fever. 

For the treatment of phlegmons it is necessary, in the first place, 
to give the patient complete rest by confining him to bed; a 
splint bandage is applied to the extremity. Hot compresses are 
administered; the patient is given sulfa drugs and antibiotic ther- 
apy and ultra-high frequency current; the phlegmons are opened 
with multiple long incisions at an early stage of the disease. The 
course taken by phlegmons varies. In more severe cases a phleg- 
mon not infrequently produces septicemia and is dangerous to 
life. The patient must be put to bed and given thorough care. The 
treatment, both general and local, takes a long time. The dressings 
must be changed carefully. 

Lymphangitis. A spread of infection along the lymphatic system 
is manifested in a disease of the lymphatic vessels and lymph 
nodes. Inflammation of the lymphatic vessels ( lymphangitis ) 
is one of the frequent complications of infected wounds , especially 
during the first weeks following injury , and of local purulent dis- 
eases. Lymphangitis also develops in cases in which the discharge 
of pus from the wound is hampered, new infection gains entrance 
into the wound during dressing and during accelerated outflow 
of lymph, for example as a result of untimely or vigorous move- 
ments of the affected organ. 

In lymphangitis the local manifestations consist in appearance 
of longitudinal red lines on the skin along the course of the lym- 
phatic vessels (see Table IV), i.e., inflamed superficial lymphatic 
vessels which are palpated as dense cords and are painful to touch. 
Simultaneously the adjacent lymph nodes (regional, *for example 
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inguinal or axillary) become swollen and painful; general phenom- 
ena in the form of chills and fever of up to 40° C are also observed. 

The treatn^ent of lymphangitis consists primarily in elimination 
of its cause (incision of the abscess, pockets of the wound, etc.) 
and in giving the affected organ complete rest. Confinement of 
the patient to bed in lymphangitis of the leg and splint bandages 
if the disease affects the arm are obligatory. The red lines and the 
region of the swollen lymph nodes are painted with iodine. Hot 
compresses and administration of antibiotics are recommended. 
If pus is retained in the region of the wound, an attempt may be 
made to remove it (the pockets are opened, the crusts are taken 
off and absorbent dressings are applied). 

Under the influence of the foregoing measures the inflammatory 
phenomena in the lymphatic vessels usually abate, the tem- 
perature drops within 2-3 days, the redness disappears and within 
a week everything returns to normal. In some cases purulent foci 
(abscesses) form along the course of the lymphatic vessels; these 
abscesses arc at first treated with hot compresses and then incised. 

Prophylaxis. Rest, recumbent position and splinting in all 
purulent processes. Early surgical treatment of purulent proc- 
esses; incision of abscesses fo diminish absorption of pus. 

Lymphadenitis. In purulent processes the infection spreads 
through the lymphatic vessels and penetrates into the lymph 
nodes where it is retained. In infected wounds this is very fre- 
quently manifested in swelling, enlargement and painfulness of 
the adjacent lymph nodes. If the disease develops on the arm, 
the elbow and axillary nodes enlarge; if the disease is on the leg, 
in the region of the perineum or the anus, the inguinal lymph 
nodes become enlarged. The infection sometimes gains entrance 
into the lymph nodes after lymphangitis and sometimes develops 
spontaneously without any visible inflammatory phenomena in 
the lymphatic vessels. Not infrequently the enlargement and pain- 
fulness of the lymph nodes disappear within 2-3 days because 
of a limitation of the inflammatory process, but sometimes fur- 
ther development of the process is observed. The painfulness sharp- 
ly increases, a swelling in the region of the nodes appears, the 
temperature rises and general feverish phenomena develop. Some- 
times the process in the region of the lymph nodes abates, but often 
the purulence extends from the node to the surrounding cellular 
tissue. The abscess thus formed is usually opened. Remains of 
necrotic lymph nodes are found in the depth of the cavity. Treat- 
ment of lymphadenitis is the same as that of lymphangitis, i.e., 
rest for the affected organ, hot compresses and fomentations to 
the region of the inflamed lymph nodes. 

Phlebitis and Thrombophlebitis. The blood vessels constitute 
another avenue for the spread of purulent infection. Penetration 
of infection into the blood stream is not infrequently preceded by 
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an inflammatory disease of the veins (phlebitis) with simultane- 
ous coagulation of the blood in the vein and formation of thrombi 
(thrombophlebitis) . , 

In thrombophlebitis the local manifestations are payifulness 
and induration along the course of the veins, the latter being pal- 
pable as dense cords painful to touch. If large veins are affected, 
for example the femoral vein, edema of the extremity and cyano- 
sis develop. 

In some cases the process may be arrested and the thrombus is 
gradually resorbed, but even in these cases the disease lasts sever- 
al months. After thrombophlebitis the lumen of the vein usually 
fails to be restored, the vein is obliterated and blood circulation 
takes place only through collaterals. In other cases the thrombus 
may be dissolved. One or several abscesses may appear along the 
course of the affected vein; these abscesses either open spontaneous- 
ly or are opened by a surgeon. With purulent ^dissolution of the 
thrombus (purulent thrombophlebitis) the process may extend 
with the blood stream and may lead to septicemia. 

In addition to thrombophlebitis caused by penetration of in fee 
tion into the vascular bed, there are also nonpurulent forms of 
thrombophlebitis (phlebothrombosis) in which a certain part is 
played by hemostasis in varicose veins, disorders of metabolism 
and increased blood coagulation, for example, during the post- 
operative period, in cancer, vascular diseases and general disord- 
ers of the cardiovascular function, for example in cardiac failure. 

Treatment of thrombophlebitis consists primarily in giving the 
affected organ complete rest ; to improve the conditions for blood 
outflow the organ must be placed in an elevated position. The pa- 
tient may sometimes have to be in this position for several months, 
until the process has completely abated. It should be remembered 
that in thrombophlebitis any rubdowns and massages are strictly 
prohibited because they may induce the spread of the purulent 
process throughout the organism and by carrying a disengaged 
blood clot in the blood stream may cause obstruction of important 
arteries (embolism), for example the cerebral or pulmonary arteries. 

Leeches are not infrequently used in thrombophlebitis, five or 
six leeches being repeatedly applied to the extremity. Leeches 
secrete a special substance— hirudin— which diminishes blood 
clotting. To prevent the progress of thrombosis by diminishing 
blood clotting, synthetic anticoagulants (dicoumarin, neodicouma- 
rin, pelentan) are administered in thrombophlebitis. Since compli- 
cations in the form of hemorrhages are possible during adminis- 
tration of anticoagulants, their use is permissible only with con- 
trol of blood clotting (tests for prothrombin) and systematic 
urinalyses. 

The blood is tested every third day. If the prb thrombin index 
drops below 50, or erythrocytes appear in the urine ancl hemorrhages 
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occur, administration of anticoagulants is discontinued. Sul- 
fa drtigs and penicillin therapy are used in cases of infectious 
thrombophlebitis. 

Local treatment in thrombophlebitis consists in application 
of compresses with Vishnevsky’s ointment (resorbing action), 
followed by warm, preferably dry air baths. Physiotherapeutic 
treatment is resorted to very cautiously and gradually, and in 
the beginning consists merely of rest. 

Thrombophlebitis patients must be strictly confined to bed; 
moreover, since thrombophlebitis of the lower extremities occurs 
most frequently, the foot of the bed, especially in the beginning 
of the disease, must be raised. Failure to stay in bed may gravely 
complicate the course of thrombophlebitis, i.e., the thrombus 
may be carried by the blood stream and give rise to embolism in 
the pulmonary artery. This fatal disease sets in suddenly and de- 
velops rapidly. The patients complain of compression and pain in 
the chest and dyspnea; pallor and cyanosis appear, the cardiac 
function declines, and death soon ensues. 

Prophylaxis . Early exercise and rising during the postoperative 
period; proper treatment of the varicose veins. To prevent relapses 
—general invigorating measures for the cardiovascular system, 
and prevention of venous congestion by wearing an elastic bandage 
or elastic stocking. 

Blood Poisoning (sepsis). Infectious diseases in which toxins 
and products of tissue decomposition are absorbed into the blood 
are accompanied by general morbid phenomena: chills, pyrexia, 
rapid pulse, lack of appetite, jadedness, etc. These phenomena 
are more strongly pronounced in cases in which the infection js 
spread through the lymphatic and blood vessels (lymphangitis, * 
lymphadenitis, and thrombophlebitis). But they are manifested 
particularly intensely with the further spread of the infection, 
i.e., during so-called blood poisoning (sepsis). Such blood poison- 
ing may occur after preliminary intermediate stages (lymphangi- 
tis, thrombophlebitis) or directly follow local purulent diseases 
or infected wounds. 

Two forms of blood poisoning are distinguished: one associated 
with development of multiple abscesses in the body and the other 
without local abscesses. 

In the former form of infection— septicopyemia— the piclure 
of the disease is characterised by high fever of an inconstant type 
with temporary drops almost to normal, the temperature sharp- 
ly rising again on appearance of abscesses. Of the other symptoms, 
chills and profuse perspiration should be noted. The disease is 
very severe and protracted. Despite ail the measures used (incision 
of the abscesses and general treatment) it frequently ends in death 
because of general exhaustion of the patient and degeneration of 
the internal organs (heart, liver, kidneys). 
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The latter form of blood poisoning— septicemia— is character- 
ised by pyrexia of a more constant type of sharp daily fluctuations 
(drop in temperature in the morning and rise in the evening), 
absence of abscesses and a picture of severe poisoning with the 
toxins produced by bacteria. 

Treatment of blood poisoning is very difficult. It is easier to 
prevent the infection than to control it. It is necessary to open 
the local focus to diminish the passage of toxins into the circula- 
tory system and, in some cases of grave affections, to excise (am- 
putate) the affected organ. Of medicinal agents, mention must be 
made of specific serums and vaccines, solutions of silver salts, 
streptocid, calcium salts, 10 ml of a 40 per cent urotropin solu- 
tion administered intravenously, cardiacs and stimulants. 

In the treatment of blood poisoning it is very important to in- 
crease the reactivity and decrease the intoxication of the patient, 
for which purpose the patient is given large amounts of liquids 
in the form of intravenous drip infusions of" physiologic saline 
solution, rectal drip and subcutaneous infusions. The patient is 
administered 2-3 litres of fluid (physiologic saline solution, blood, 
glucose) by intravenous drip infusion in the course of 24 hours. It 
is necessary to watch the state of the patient’s nervous system, tran- 
quilise the patient and alleviate his pains (narcotics, sedatives). 

Antibiotics are the most effective agents in the treatment of 
blood poisoning. Penicillin is administered intramuscularly in 
doses of 100,000-200,000 u 4-8 times per day or in the same doses 
intravenously together with drip blood transfusion. Septicemia 
patients require very thorough care to prevent a number of serious 
complications. 

Prophylaxis. The measures for preventing blood poisoning are 
the same as those for preventing purulent infection in general. 
They consist in proper and timely aid in injuries, protection of 
any wound against infection, careful dressing of wounds, and pre- 
vention of infection of the wounds during dressing. In addition, 
proper treatment of local purulent infection and timely surgical 
intervention also constitute preventive measures, since the 
microbes found in the tissues may be absorbed into the blood 
where they may give rise to general infection. 

In addition to care of the skin (rubdowns) and changing the 
linens during profuse perspiration, it is necessary to prevent in 
such patients the possible development of bedsores. 

Special attention must be devoted to the nutrition of septicemia 
patients; since these patients usually suffer from lack of appetite, 
they must be provided with easily assimilable proteins and 
vitamins. 

Tetanus. Any „ wound contaminated with earth may become 
infected with tetanus bacilli. The disease is caused by the tetanus 
bacillus found in the earth, especially if it is fertilised with manure. 
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This extremely grave disease appears several days and even 
weeksoafter the injury has been sustained and produces very high 
mortality. The first sign of the disease , which attracts the atten- 
tion, is a locking of the jaws and the patient's inability to open 
the mouth due to spasmodic contraction of the masticatory muscles. 
This is followed by spasm of the back of the neck and the back, 
which hinder the patient from flexing the neck and trunk. In con- 
nection with the spasm of the facial muscles a tense, frozen smile 
appears on the patient’s face. In addition to these tonic spasms 
of the muscles, the patient develops convulsive attacks because 
of contractions of all the muscles of the body. As the disease prog- 
resses, the convulsions increase and occur on the slightest stimu- 
lation by sound, light, etc. During one of these attacks the patient 
dies of tonic spasm of the respiratory muscles. 

Tetanus patients must be given very thorough care . They must 
be placed in separate rooms and be disturbed as little as possible 
because any careless movement, shake, or oven knock and loud 
word may cause an attack of convulsions. Before dressing the 
wound the patients should be given morphine or chloral hydrate. 
During convulsive attacks the patients must be administered 
chloral hydrate in enemas or^ven given narcotics. In addition to 
narcotics the patients are administered antitetanic serum. In 
milder cases tetanus is curable, although prophylactic measures 
produce much better results. The most important of these is a 
preventive administration of antitetanic serum. The serum is ad- 
ministered in all cases of suspicious wounds, i.e., in all wounds 
contaminated with earth, for example in wounds inflicted by 
agricultural implements, street and war injuries, etc. Experience 
has shown that the serum either completely prevents the disease 
or mitigates its form. 

Preliminary administration of an attenuated tetanus toxin 
(anatoxin) is a still more potent prophylactic method. 

Anaerobic Infection. Anaerobic infection, i.e., infection of the 
wound with bacteria developing in the absence of air (anaerobes), 
is one of the gravest complications of any wound. The infection 
is brought into the wound (most frequently as a result of injury 
>vith shell splinters) by earth, especially earth fertilised with 
manure and containing a large amount of anaerobes and their 
spores. There are very many disease-producing anaerobic bacteria. 
Of this group of diseases, which includes putrefactive infection, 
malignant edema, gas phlegmons and gangrene, we shall dwell 
only on the last two. 

Gas Phlegmons and (las Gangrene. These forms of anaerobic 
infections are produced by various microorganisms (B. perfrin- 
gens, B. oedematiens, etc.). 

Gas infection has a very short incubation period — from several 
hours to several days. Sometimes it passes into a latent state and 



breaks out only within several months under the influence of an 
injury or operation. 

The changes occurring in the tissues during these diseases are 
characterised by necrosis and decomposition of the tissues with 
formation of gases and a weak inflammatory reaction <jf the sur- 
rounding tissues. The subcutaneous tissue and muscles become im- 
pregnated with a serous or serosanguineous fluid containing gas 
bubbles. Under the action of the toxins the hemoglobin disinte- 
grates, the nourishing vessels become obstructed, and the tissues 
necrotise. If the process develops in the subcutaneous tissue, it 
resembles that of phlegmons (gas phlegmons). Extension of the 
process through the deep muscular layer causes progressive putre- 
factive decomposition of tissues, i.e., the muscles become flabby, 
look like boiled meat and are coated with a dirty fibrinous film. 
The diseaso takes the course of a moist gangrene (gas gangrene). 

Anaerobic infection mainly affects the parts of the lower ex- 
tremity, which are very muscular (buttock, thigh, shank). The 
first sign of the disease is edema, at first around the wound and 
then affecting the entire extremity, owing to which the patient 
begins to complain that the bandage is too tight. The second sign 
is pain in the region of the wound. Examination of the extremity 
reveals that it is growing pale and cold; then the skin in the re- 
gion of the wound turns copper-red, blue-brown or bronze -coloured 
(Table V); serous blisters appear on the skin. These phenomena 
quickly spread all through the affected extremity and a serosan- 
guineous fluid with gas bubbles is discharged from the wound. 
Palpation of the skin in the diseased region produces a sensation 
of grating (crepitation) which is due to accumulation of gas in the 
subcutaneous tissue. The presence of gas in the tissues may be 
established by means of a roentgen picture (method of early diag- 
nosis). The general condition of the patient is very grave from the 
very outset, a picture of rapidly progressing severe intoxication 
being observed: pulse— 120-160 beats per minute, temperature- 
39- 40° C, skin— pale or icteric, tongue— dry, and consciousness- 
clouded. 

In severe cases the patient dies on the second or third day, where- 
as in milder cases the process develops mainly in subcutaneous 
tissue and the patient may recover. 

Treatment . Gas infection develops particularly easily in large 
wounds with disengaged tissues (muscles) deprived of nutrition 
and in contaminated wounds with large pockets. It is therefore 
best to prevent it by surgical intervention which consists in ear- 
liest possible primary treatment of the wound with excision of 
the injured and unviable tissues suspected of gas infection, open- 
ing widely all pockets and detached tissues, and subsequent open 
{sutureless) management of the wound. Good results are produced 
by powdering the wound with white streptocid after primary 



treatment and prophylactic administration of antigangrenous 
serurfs. 

If gas infection has already begun, it is necessary, especially 
in its rapid forms, to administer vigorous and resolute treatment, 
i.e., wide multiple incisions of the edematous subcutaneous 
tissue, extended to normal tissues. The affected parts of muscles 
are excised and the wound is completely opened because only 
free access of atmospheric oxygen to the tissues creates unfavour- 
able conditions for the further development of anaerobic microbes. 
If the process extends to adjacent tissues the surgeon must not 
hesitate to produce an amputation to save the patient’s life, 
especially in cases of open fractures or injuries to large vessels, 
which feed the extremity. 

In addition to local treatment, therapeutic serums are exten- 
sively administered. There are separate serums against each of 
the four basic anaerobic microbes (B. perfringens, B. oede 
matiens, Vibrion septique and B. histolyticus). If the nature of 
the infection has been established bacteriologically, the one 
serum, specific for the given species of microbes, is administered. 
If the microbe has not been isolated, the serums against all four 
causative agents are used (the dose is indicated in the instructions 
accompanying the scrum). Each serum is slowly administered 
subcutaneously in 300-400 ml of warm physiologic saline solution. 
The following day or within two days the serum is administered 
again. 

Serums are administered not only for therapeutic purposes, 
but also as preventives in cases of suspicious wounds, especial- 
ly wounds sustained in battle. At the front lines serums are ad- 
ministered to all the wounded. In addition to serums, sulfa drugs 
preparations and antibiotics are used in the treatment of anae- 
robic infection. In many cases vigorous local surgical treatment 
and general treatment with the afore-mentioned agents produce 
a favourable effect. 

Owing to the extreme viability of the spores of anaerobes the 
instruments must be boiled for at least 30 minutes after dressing 
a gas infection patient. 

Prophylaxis . A very important rolo in preventing anaerobic 
infection is played by the hygiene of the patient’s skin. Early 
primary treatment of the wounds and administration of antibio- 
tics are the principal measures of preventing ga& infection. 

Erysipelas. Eiysipclas is caused by a streptococcus which also 
produces purulent processes; moreover, the infection may be 
transmitted from one putient to another through the dressing ma- 
terial , hands of the medical personnel , instruments , etc . In erysipe- 
las the disease begins with prodromal phenomena-— general indispo- 
sition suddenly fallowed by excessive chills and a temperature of 40- 
41 C C; vomiting is sometimes observed. Subsequently the temper- 
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ature either persists on a high level or from time to time drops. 
Headaches appear and in severe cases the consciousness becomes 
clouded and delirium develops. Simultaneously with the general 
phenomena the skin in the region of the wound swells, becomes 
red and painful, and the patient feels hot. The redness increasingly 
extends along the skin and may wander all over the body (wan- 
dering erysipelas). In addition to redness, suppurating blisters 
and even necrotic portions often appear on the skin. Sometimes the 
erysipelatous process is aggravated by a phlegmonous process. For 
debilitated patients the erysipelatous process is a very serious com- 
plication. The disease lasts an average of 6-10 days; in some cases 
it ends within 24 hours and at times persists for several weeks. 

Treatment is general and local. Experience has shown that 
daily administration of 6. 0-8.0 of white streptocid per os or 
penicillin injections are potent specific agents against erysipelas. 
The patient must be confined to bed, all pressure or rubbing band- 
ages must be removed and the tissues around the redness must 
be painted with iodine to prevent the disease from spreading. 
Irradiation by a sun lamp is effective. The wounds which served 
as the source of infection must be examined to see if any pus is 
retained under their edges and if the pus is being well discharged. 

Surgical Diphtheria. In relatively rare cases the wound is ag- 
gravated by diphtheria, i.e., it becomes infected with the diph- 
theria bacillus. In these cases greyish-greenish or greyish-yellowish 
films appear on the surface of the wound; these films firmly adhere 
to the underlying tissue and their removal gives rise to capillary 
bleeding. The granulations become sluggish; they arc greyish 
and not infrequently decompose; in severe cases the tissues necro- 
tise. An infiltrate appears along the edges of the wound and the 
integuments become bright red; the adjacent lymph nodes onlarge. 
Usually the temperature is not high, but during simultaneous 
infection with streptococci it may rise to 40°C. The disease is 
diagnosed mainly on the basis of a bacteriological examination. 

Treatment consists in subcutaneous, intramuscular or intra- 
venous administration of antidiphtherial serum in doses of 
3,000-8,000 immunising units. Inmost cases such treatment arrests 
the inflammatory process, the wound is quickly cleansed and tlie 
granulations assume a usual appearance. Local treatment con- 
sists in application of iodine tincture or rivanol dressings. 



SPECIFIC CHRONIC INFECTIONS 


SURGICAL TUBERCULOSIS 

If the general resistance of the organism is low, the causative 
agent of tuberculosis (Koch’s bacillus) affects not only the lungs, 
but may also produce tuberculous diseases of the bones and joints, 
the skin, lymph nodes, serous cavities (inflammation of the peri- 
toneum and purulent inflammation of the pleura), the kidneys 
and the urogenital apparatus. In most cases these diseases have 
to bo treated surgically. 

The following is the picture of pathology caused by tubercu- 
lous affection. When tubercle bacilli gain entrance into a tissue 
the surrounding tissues react by forming a so-called tubercle 
consisting of cells which resemble epithelial cells (among these 
there are giant cells), the capillaries around the tubercle dilate 
and lymphocytes accumulate. Subsequently the centre of the 
tubercle necrotises. These tubercles constitute the basic pathoana- 
tomical changes in the tissues in tuberculosis; the merging mi- 
nutest tubercles look like millet grains, while the accumulations of 
tubercles surrounded by granulation tissue form the tubercular 
focus. If the disease develops with a predominant increase in con- 
nective tissue, this form is called fibroid ; the form in which the 
granulations have increased is known as fungoid; the form with 
serous, fibrous or cellular impregnation is referred to as exuda- 
tive. 

Necrosis of the tuberculous tissue may yield caseous decompo- 
sition with subsequent cicatrisation or calcification of the focus . 
Dissolution of the caseous masses may form an accumulation of 
so-called tuberculous pus (cold abscess). Cold- abscesses descending 
along intermuscular spaces form one of the gravest complications 
of tuberculosis of bones and joints because they may come close 
to the skin and break through the skin, thus leading to formation 
of fistulas through whioh secondary purulent infection may easily 
penetrate. In tuberculosis the bone may also be destroyed without 
formation of pus (caries sicca). 

Simultaneously with local symptoms the patients usually run 
a fever of up to 37-37. 5°C, lose their appetite, grow sluggish, weak, 
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pale and emaciated, and display other increasing changes in the 
general condition, i.e., phenomena of general tuberculous intoxi- 
cation. 

^ Surgical tuberculosis is contracted in the same way as tuber- 
culosis in general, through the respiratory tract, the primary 
focus forming on the bronchial mucosa, or in the lymph nodes 
of the mesentery when the infection penetrates through the di- 
gestive tract. The bacteria are retained in the lymph nodes and 
then, with the blood stream, may gain entrance into the bones 
and joints where they produce tho disease. 

Tuberculosis of Lymph Nodes. Affection of lymph nodes — lym- 
phadenitis — constitutes about one third of all cases of surgical 
tuberculosis, the cervical nodes being affected in 90 per cent of 
the cases. The disease extends from one node to another, the nodes 
adhere to the surrounding tissues and then to the skin. Nodules, 
as small as peas, are palpated around tho packets of nodes. Dis- 
solution of the nodes forms abscesses and fistulas, but during the 
tuberculous process the focus may also cicatrise or calcify. Tu- 
berculous lymphadenitis runs a chronic course with a normal or 
slightly elevated temperature. 

Treatment of lymphadenitis boils down to general treatment 
of tuberculosis, local roentgen therapy and phototherapy; in 
cases of decomposition of the focus, addition of purulent infection 
and formation of an abscess in the region of the node it is recom- 
mended to open the abscess or to excise it together with the lymph 
node. s 

Tuberculosis of Bones and Joints. Tuberculosis most frequently 
affects the spine (spondylitis) and large joints: the knee joint 
(gonitis) and the hip joint (coxitis). The disease usually begins at 
the articular end of the bone, limited dissolution taking place in the 
bony substance where cavities filled with 'granulations and remains 
of the destroyed bone are formed. The process spreads and breaks 
into the cavity of the joint in which an exudate or pus accumulates 
and then breaks out to the exterior producing a fistula. The 
pressure of the articular ends fosters still greater destruction of 
the cartilage and bone, while destruction of the ligamentous 
apparatus may give rise to pathological dislocations and sub- 
luxations. 

Tuberculosis of bones and joints usually runs a rather typical 
clinical course. A gradual onset of the disease with vague signs 
the most characteristic of which are pains, limited mobility and 
muscular atrophy. The pains may be spontaneous or may increase 
during movement and work of the affected member; pressure and 
tapping also produce pain. The disorders of the functions may 
vary from certain fatigability to complete inability to use the 
affected extremity because of the painfulness of movement and 
muscular cramps, and later also because of changes in the liga- 
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mentous apparatus and destruction of the articular ends. Subse- 
quently,- formation of a dense or soft tumour in the joint area, 
acute atroplvy of the bone visible in roentgen pictures, accumula- 
tion of exudate in the cavity of the joint, appearance of pus in 
this cavity and penetration of the pus to the exterior with for- 
mation of fistulas and final extreme deformation of the joint are 
added to the first symptoms. 

Uncomplicated cases of tuberculosis of bones and joints last 
several years . In complicated cases the disease runs a very protract- 
ed course; not infrequently the disease seems to be cured, but 
new aggravations of the process follow. The outcome may be 
unfavourable due to the general spread of tuberculosis and exhaus- 
tion in cases of a prolonged and severe local process; a more fa- 
vourable outcome is also observed, although cases with grave 
anatomical and functional disorders are more frequent. 

Prophylaxis of Surgical Tuberculosis. Since surgical forms of 
tuberculosis occur frequently, especially in childhood, prophy- 
lactic measures are necessary, especially measures for preventing 
general tuberculosis. These measures are extensively carried out 
in the Soviet Union. They are described in detail in textbooks 
of internal diseases. Tho sp^ial prophylactic measures with re- 
spect to tuberculosis of bones consist in early diagnosis of tuber- 
culosis, placement of tuberculous patients in special institutions 
and sanatoriums for consumptives, accurate dispensary records 
of tuberculous patients and long-continued observation of the 
patients during remission of the process. 

Treating Tuberculosis of Bones and Joints. In tuberculosis of 
bones and joints early diagnosis and treatment of the disease are 
enormously important. Early treatment may reduce the dura- 
tion of the process and prevent considerable destruction of the 
bones and joints, and tho functional changes which cripple and 
incapacitate the patients. 

The treatment of surgical tuberculosis must be general and 
local. General treatment is discussed in detail in textbooks of 
internal diseases. It boils down basically to improving the pa- 
tient^ sanitary and hygienic conditions, better nutrition, treat- 
ment with fresh air and sunlight, phototherapy, general robo- 
rant treatment, administration of streptomycin and para-amino- 
salicylic aCid. In the U.S.S.R. control of tuberculosis is very 
effective. Improved living standards, general sanitation of the 
working and living conditions, improved public services and 
amenities, better public catering, extensive dispensary service, 
etc., have considerably reduced the incidence of tuberculosis. 

Special institutions are more suitable for general treatment 
of tuberculosis; tuberculous patients may be placed in general 
surgical institutions only in cases of extreme emergency and 
only for a short time. 
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The aim of local treatment is to let the affected joint rest by 
immobilisation, which is achieved with the aid of immobilising 
bandages or traction . Moreover, traction is very important for 
controlling muscular cramps which put the extremities into in- 
correct positions and cause increased mutual pressure of the artic- 
ular ends. 

The advantage of traction consists in the possibility of ob- 
serving the extremity, administering additional treatment (pho- 
totherapy and roentgen therapy), eliminating the cramps, etc. 
Its disadvantage consists in the fact that the patient is bedridden 
for a long time, which requires suitable surroundings, i.c., place- 
ment of the patient in a sanatorium. 

The patients, adults as well as children, administered traction 
for tuberculosis of the joints require special care. In addition to 
general care and measures for preventing bedsores, it is necessary 
frequently to ventilate the room and take the patients outdoors 
in their beds; special attention must also be devofed to nutrition. 

The medical personnel must see to it that the traction is prop- 
erly applied and that no complications are produced by the 
pressure of the cuff or bracelet on the tissues. 

In tuberculosis of bones and joints plaster bandages are ap- 
plied to the affected part of the limb so that they cover, in addi- 
tion to the affected joint, also two adjacent joints to ensure com- 
plete rest for the affected joint. The bandage is applied during 
traction of the extremity. In cases of tonic spasm of Ihc muscles 
this should be done under anesthesia, when the spasm has dimin- 
ished and the extremity has become extended or after prelim- 
inary extension of the extremity by means of traction. How- 
ever, the limb must not be extended by force because this may 
aggravate the process. A plaster bandage is applied for 3-5 weeks 
after which it must be replaced by a new one. In such cases the 
bandages are changed many times until the part has completely 
healed, an increasingly more correct position being imparted to 
the extremity each time the bandage is changed. 

In addition to plaster bandages, plaster splints and casts, as 
well as crutches and plaster-splint apparatus are also used. 

If fistulas have formed in tuberculosis of bones and joints, 
careful dressings are required to avoid secondary purulent infec- 
tion which aggravates the course of the disease and worsens the 
prognosis. An iodoform emulsion is sometimes administered into 
the fistulas through a cannula; the infected sinuses are widened 
and opened surgically. 

In tuberculosis of bones and joints surgical treatment is adminis- 
tered quite frequently when other methods have failed , especially 
in old age or in cases in which there are such changes in the ex- 
tremities, which, after remission of the process, make them unfit 
fo? work (severe contractures, subluxations). All surgical inter- 
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ventions are divided, according to P. Kornev, into three groups: 
radical, therapeutic-supportive and corrective. The radical 
interventions include necrectomies— excision of periarticular 
foci (radical prophylactic operation), excision of extra-articular 
foci, economic and extended resections of joints and amputa- 
tions. 

Therapeutic-supportive interventions include osteoplastic fixa- 
tions of the spine and joints, excision and draining of abscesses. 

The corrective operations include corrections of defective po- 
sitions by transection of tendons and bones, plastic operations 
on joints, etc. The operations most frequently performed con- 
sist of excision of the focus and economic resection of the joint; 
extended resection subsequently results in complete immobility 
of the joint (ankylosis). 

After operations for tuberculosis of bones and joints, the sur- 
gical nursing of the patients includes, in addition to all the meas- 
ures mentioned above, a number of special features according 
to the localisation and extent of the process and on the character 
of the particular operation. 

In all these cases we aro dealing with debilitated patients who 
have to be kept in bed and^Avho need plaster bandages applied 
for long periods of time; Ihis necessitates measures aimed at 
building up the general health (antibiotics, diet, fresh air, pho- 
totherapy) and preventing complications which may result from 
long-continued application of the plaster bandages (muscular 
atrophy, limited mobility in the joints, etc.). 

SYPHILITIC AFFECTIONS OF BONES AND JOINTS 

In syphilis the bony system is most frequently affected during the 
tertiary period, whereas lesions of the joints also occur during 
the secondary period. Lesions of the bones begin with periostitis. 
Very often the process also involves the superficial layers of the 
bone; in such cases not only the periosteum, but also the bone is 
affected. Affection of bony tissue to the point of its partial ne- 
crosis is observed on the one hand, while the bony tissue grows 
around it, the bone sometimes attaining elephantine density, 
on the other hand. This is particularly marked in congenital 
syphilis when the anterior surfaces of the tibia become convex 
and look like scabbards. I 4 

Syphilitic periostitis is most frequently observed on the an- 
terior surface of the tibia, the bones of the cranium and on the 
clavicles. Periostitis sometimes results in suppuration; subse- 
quently long unhealing fistulas or ulcers which heal with white 
radial cicatrices are formed; in some cases the bone grows dense 
without purulent phenomena. The treatment is general — anti- 
syphilitic; local treatment consists in dressing the ulcers. 
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Syphilitic lesions of joints produce considerable serous exudates 
into the joints. During the tertiary period deeper lesions of the 
bones with destruction of the joints are observed. Considerable 
deformation of the joints, but slight disorders of tne functions 
are characteristic of the disease. The treatment is also Specific. 

ACTINOMYCOSIS 

Actinomycosis is caused by a ray fungus which in the tissues 
of the host forms characteristic accumulations of the fungus, 
clubbed at the distal ends and arranged in rays (hence, the name 
“ray fungus”). 

The fungus is found on cereals, on awns of ears, especially bar- 
ley, and is inhaled by persons who come in contact with cereals, 
while processing grain or chewing raw grain. 

In the oral cavity the fungus may nestle in carious teeth as a 
saprophyte, whence it penetrates for the second titne into inflam- 
matory foci or lesions. If the fungus gains entrance into the tis- 
sues, an inflammatory process with a dense ligneous infiltrate 
develops; foci of softening, small cavities with decomposition 
and fistulas appear in the infiltrate (Table VIII). In the lungs 
actinomycosis produces a picture of an abscess, in the intestines 
—nodes and ulcers which resemble tuberculosis or cancer. 

Dense granules are sometimes observed in the pus during ac- 
tinomycosis; these granules can be seen with the naked eye. 

Actinomycosis is most frequently localised in the oral cavity, 
on the neck, in the lungs and in the cecum. 

The diagnosis is confirmed by a microscopical analysis of the 
pus or the granulations. 

Treatment of actinomycosis consists in administration of ac- 
tinolysates, antibiotics and blood transfusions. Much inferior 
results are produced even by long and persistent administration 
of potassium iodide in doses of up to 2. 0-6.0 pe r day and roent- 
gen irradiation. Surgical treatment consists in excision of the 
infiltrate and even of the affected organ or in opening of the foci 
and curettage of the fistulas. 



LOCAL CIRCULATORY DISORDERS 

Pathological states may give rise to general and local circu- 
latory disorders. We can refer to circulatory disorders as local 
only conditionally, since they are closely connected with the 
general state of circulation. 

Local circulatory disorders may in their turn affect the circu- 
lation of the whole organism. 

Arterial and Venous Hyperemia. Arterial hyperemia develops 
against the background of ^dilated arteries of an organ and an 
accelerated blood flow through these vessels and occurs in disor- 
ders of vascular innervation (stimulation of the vasodilator nerves 
or paralysis of the vasoconstrictor nerves), thermal, mechanical 
and chemical stimulation of vessels, following bleeding (post- 
anemic hyperemia) and during inflammatory processes. In 
arterial hyperemia pulsation, redness, heat, elevated arterial 
pressure and increased glandular function are observed, the per- 
meability of the vessels increases and the fluid part of the blood 
exudes through their walls. 

Venous (congestive) hyperemia occurs in cases in which the 
outflow of blood is rendered difficult by local compression or 
occlusion of a vein, as well as in disorders of the cardiac function. 
Cyanotic appearance of an organ, disorders of its nutrition, 
atrophy of the tissue of the organ, edema and development of 
its interstitial tissue, are characteristic of venous hyperemia. 

Stasis. Total arrest of the blood flow in vessels is known as 
stasis. Stasis may develop in the lower parts of the body during 
cardiac decompensation (pulmonary hypostasis of grave cardiac 
patients). 

Collateral blood circulation . If the flow of blood through a 
vessel ceases because of obstruction of its lumen (thrombus, 
bandage), the blood runs along collateral vessels (anastomoses); 
such blood circulation is called collateral or roundabout. The 
small vessels which receive the blood that formerly flowed through 
a main trunk become dilated. This causes collateral hyperemia 
(Fig. 219). Collateral blood circulation is very important; its 
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development depends on the presence of anastomoses, blood 
pressure and the rapidity with which the lumen of the vessel is 
obstructed. The more slowly a vessel is obstructed* the better 
collateral circulation develops. 

Local Anemia (ischemia). Insufficient flow of arterial*blood 
to an organ gives rise to anemia of the organ. Anemia is partic- 
ularly acute when the flow of the blood ceases altogether. Ische- 
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Fig. 219. Diagram of collateral blood circulation 
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mia results from compression of a vessel, narrowing of its lumen 
by sclerosis, obstruction by a particle brought by the blood 
stream (embolus) and from tonic spasm of a vessel. 

The consequences of local anemia depend on the size of the 
obstructed or constricted vessel, the rapidity of its onset, the 
duration of the affection and the sensitivity of the affected tissues 
to ischemia. 

Infarct. Sections of necrosis due to occlusion of small arteries- 
in certain organs are known as infarcts. Ischemic infarcts are 
called white, whereas infarcts accompanied by overfilling of 
the capillaries of the organ with blood are known as red or hemor- 
rhagic infarcts. They develop mainly in the lungs and in the heart 
muscle. The infarct may he resorbed and produce a cicatrix, or 
in case of added infection (purulent dissolution) may develop 
into an abscess. 

Thrombosis. Coagulation of the blood and obstruction of part 
of a vessel with the blood clot that has' formed by the coagula- 
tion is called thrombosis, while the blood clot adhering to the 
wall of the vessel and obstructing its lumen is known as a throm- 
bus. A thrombus may consist mainly of red blood cells (red throm- 
bus) or of fibrin, leukocytes and blood platelets (white thrombus). 
If white and red sections alternate, the thrombus is referred to 
as a mixed thrombus. 
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A thrombus arises as a result of changes in the quality of the 
blood, disturbances in its flow and alterations in the vascular 
wall. Sometimes thrombi obstruct the lumen of a vessel comple- 
tely (obstructing thrombi), sometimes— partly (lateral thrombi). 
A thrombus may undergo septic 
dissolution or may be penetrat- 
ed by connective tissue (organ- 
isation of the thrombus). For- 
mation of channels lined with 
endothelium is also possible 
in a thrombus; in such cases 
the blood circulation is partly 
restored through the thrombus 
(canalisation of the throm- 
bus). 

Detachment of a thrombus 
or its parts and their transpor- 
tation by the blood stream 
cause embolism. 

Embolism and Metastasis. 

Transportation of any particles 
(emboli) by the blood 
stream and their lodgement 
in vessels with lumens smaller 
than the emboli are called an 
embolism. Particles of a 
thrombus, clusters of bacteria, 
air which has gained entrance into the vessel as a result of injury 
to large veins (air embolism) and particles of fat (fat embolism) 
may become emboli. 

Emboli move with the blood stream, gaining entrance from 
the venous system through the right heart into the pulmonary 
artery and the lung (Fig. 220). The emboli formed in the left half 
of the heart pass into the arterial system and are carried into 
the arteries of the brain, heart, internal organs and extremities. 

The development of a pathological process by transportation 
of pathogenic agents in the blood stream or lymph from one 
section of the body to another is called a metastasis. 

NECROSIS 

Death of sections of tissues or organs during the organism’s 
lifetime is known as necrosis . Necrosis may be a result of a direct 
destructive effect on the tissues, for example, coagulation of 
tissue proteins, destruction of tissues by strong acids, etc. Ne- 
crosis caused bydisorders of the blood circulation and disturbance 
in tissue nutrition is often observed. Disorders of the blood cir- 
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dilation may be due to local injury to vessels caused by contu- 
sion, frostbite, vascular spasm produced by the vasoconstrictor 
nerves, or may be the result of systemic disease— vascplar changes, 
for example, in atherosclerosis. Necrosis is also observed in cases 
in which the trophic innervation of some region has been disturbed 
during various diseases and lesions of the nervous system (for 
example bedsores during injuries to the spinal cord, perforating 
ulcer of the foot in injuries to the nerves of the legs, etc.). 

Of the various forms of necrosis we shall dwell on the form 
caused by injury to the tissues. This form most frequently occurs 
as a result of circulatory disorders caused by injury, rupture, 
compression and torsion of vessels. Similar results may be pro- 
duced by ligation of the vessels of some organ or part of the body, 
if no collateral circulation develops through the extended com- 
munications between the other vessels (through anastomoses). 

Necrosis may be a result of arrest of arterial circulation and, 
more rarely, of disorders of the venous outflow. Thrombosis and 
embolism may also lead to necrosis. 

Gangrene. Embolism and occlusion of vessels may give rise 
to necrosis of a part nourished by the given artery, and in case of 
occlusion of a major artery nourishing an entire extremity— ne- 
crosis of the extremity (gangrene). In thrombosis blood circulation 
is arrested more slowly than in embolism. This situation favours 
development of collateral circulation and gangrene develops 
less frequently. If a large artery has been occluded by an embo- 
lus, there is usually not enough time for collateral circulation to 
develop and necrosis proceeds very rapidly and violently (within 
a few hours). An enfeebled and exhausted organism is more pre- 
disposed to gangrene. 

Circulatory disorders are not infrequent during changes in 
the walls of blood vessels (atherosclerosis) in old age (senile 
gangrene), but necrosis is also observed at a younger age in vas- 
cular diseases (obliterating endarteritis or spontaneous gangrene). 
This disease results from constriction of the vascular lumen 
caused by spasm and then thickening of its inner coat until the 
lumen is completely occluded. 

Gangrene begins with pallor of the integuments, disorders and 
loss of sensitivity of the tissues, and changes in the colouring of 
the skin (marbleisation, darkening). Subsequently a picture of 
mortification develops. 

In some cases the tissues quickly dry up because of evapora- 
tion of the fluid (dry gangrene); owing to decomposition of hemo- 
globin the colour of the skin changes, becoming brown and then 
black. The tissues become dense and hard (mummification). 

In other cases, when evaporation from the surface is rendered 
difficult or the tissues have developed edema, gangrene runs a 
moist course. Such gangrene is accompanied by putrefactive 
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infection of the tissues. The tissues decompose and dirty-red and 
grey spots, lines and blisters filled with a strongly smelling dirty 
substance appear on the skin. The process may spread and end 
lethally, the patient dying as a result of septicemia. Most frequent- 
ly, however, the dead tissues become separated from the living 
tissues; this is known as demarcation, and the line which separates 
the dead tissues from the living ones is called the line of 
demarcation (see Table IV). A granulation wall and a fissure 
separating the living tissues from the dead ones are formed on the 
borders of the living tissues; the dead tissues may become com- 
pletely detached and sometimes fall off within a few days or even 
months (bones). After separation of the dead tissues the wound 
turns out to be lined with granulations and begins to heal. 

Treatment of gangrene consists in eliminating its cause, and 
in moist, more dangerous form — in measures aimed at drying 
the necrotic tissues and their protection against secondary infec- 
tion (strictest cleanliness). For this purpose dry aseptic absorbent 
dressings are used. 

In cases of superficial necrosis the separation of the necrotic 
section is awaited and then the wound is treated according to the 
general rules for treating granulating wounds. In cases of dry 
gangrene of extremities the affected extremity is amputated after 
formation of the line of demarcation. In cases of moist gangrene 
threatening septicemia amputation not infrequently has to be 
resorted to. During the incipient stages of spontaneous gangrene 
the treatment is physiotherapeutic and medicinal. 

Narcotics (morphine) must be administered to gangrene pa- 
tients very cautiously because the pains not infrequently persist 
for a very long time , the patients growing habituated to narco- 
tics and likely to become narcomaniacs. 

Bedsores (decubitus). Bedsores, i.e., portions of necrotic tissue 
formed in places of prolonged compression of the skin and sub- 
sequently producing ulcers— superficial or deep (penetrating to 
the bone) may serve as an oxample of gangrene. Bedsores are 
divided into simple and gangrenous, dry or with considerable 
discharge of a purulent and putrefactive character. Bedsores 
result from long lying in one position, mainly at points 
subjected to protracted pressure of the body weight, i. e., in the 
region of the sacrum, shoulder blades, elbows and heels (in patients 
lying on the back), and in the region of the trochanter, crest of the 
ilium, elbows, thighs and ankles (in patients lying on a side). 
Lastly, in some cases bedsores develop in places of contact of 
cutaneous surfaces, for oxample, the inner surfaces of the thighs, 
at the knee joints, on the skin under the breasts, etc. The ap- 
pearance of bedsores is also favoured by an insufficiently even 
surface on which.the patient is lying, creases and crumbs on the 
sheet and moistening of the skin at the points of pressure with 
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urine, pus or other excretions. Bedsores are formed particularly 
frequently in thin, emaciated and weak patients, in corpulent 
patients, and not infrequently also during the postoperative 
period, when the patients lie motionlessly because' of pain. Ap- 
pearance of bedsores is also favoured by humidity and intertrigo 
of the skin mainly in patients suffering from rectal and urinary 
incontinence. Lastly, bedsores develop particularly rapidly and 
easily in a number of diseases of the peripheral and central nerv- 
ous system, for example disorders of innervation and injuries 
and diseases of the spinal cord. 

To prevent bedsores, it is necessary carefully to watch the 
patient’s skin. Grave and postoperative patients are placed on 
a rubber ring, the points of pressure are examined several times 
a day and the skin is rubbed down with camphor or ethyl alcohol. 
A bedsore begins with the appearance of a dark or red spot at the 
point of pressure, after which the portion of the skin turns brown 
and grows insensitive; the superficial layor of the skin becomes 
desquamated and a section of necrotic tissues is formed; a puru- 
lent process may develop under the necrotic tissues. Treatment of 
bedsores consists in painting the necrotic portions with iodine 
tincture, removing the dead tissues and applying dry aseptic 
dressings; after removal of the dead tissues ointment dressings 
are applied. Strict cleanliness is required. General treatment 
consists in improving the patient’s nutrition. 

Ulcers. A granulating surface which appears after injury or a 
purulent process gradually tends to heal if the surface is not very 
large. In some cases, however, the tissues of a granulation surface 
decompose and the wound becomes larger and sometimes deepor, 
i.e., an ulcer is formed. The floor of the ulcer may be covered with 
granulations, but since they scarcely tend to develop and grow, 
the ulcer does not heal. Ulcers appear in different parts of the body, 
but most frequently on the shank. Cancerous, syphilitic, tubercu- 
lous, trophic and simple ulcers are distinguished, depending on 
their causes. Simple ulcers are a result of long-continued thermal, 
mechanical or chemical stimulation which, injuring the granu- 
lations, impedes healing. Ulcers may also be due to low resistance 
of the organism to stimuli, as a result of different diseases. Troph- 
ic ulcers are due to disorders of the regulating influence of the 
nervous system on tissue nutrition. They may appear as a result 
of affections of the central nervous system, as well as disorders 
of peripheral innervation, and rellexly during stimulation of 
other parts of the nervous system. 

One of the most frequently encountered and stubbornly unheal- 
ing ulcers (varicose) develops in cases of varicose veins of the 
thigh and shank (see Varicose Veins). 



VASCULAR DISEASES 


Aneurysms. A dilatation of a part of an artery forming a blood- 
containing sac is called an aneurysm. If the walls of the artery 
have been preserved and they form the walls of this sac, it is a 
true aneurysm as distinguished from a false aneurysm which 
will be discussed below. Aneurysms develop in cases in which 
the elasticity of the arterial wall is disturbed, which causes a 
dilatation of the artery or a distention of its walls; the distention 
tends to increase under the influence of blood pressure. Aneurysms 
are cylindrical or spindle-shaped. The causes of aneurysms are: 
degeneration of the vascular walls, inflammatory phenomena, 
syphilis and recurrent traumas. 

In wounds caused by a pointed instrument, bullet or splinter 
the wall of a vessel is also not infrequently injured. The blood 
flows out into the surrounding tissues and partly coagulates, 
the resulting clots and the surrounding tissue forming the wall 
of the sac which is connected with the vessel and contains liquid 
blood (Fig. 221). This disease is referred to as a traumatic or 
false aneurysm. This aneurysm is usually sac-shaped and is stable 
only in exceptional cases. Most frequently, however, under 
the pressure of the blood which flows out of the hole in the artery 
the sac becomes distended and the aneurysm rapidly enlarges. 
In addition to arterial aneurysms, there are also arteriovenous 
aneurysms in which the vein and artery communicate and arterial 
blood gains entrance into the vein (Fig. 222). 

As the aneurysm grows, it compresses the veins, rendering 
blood circulation difficult; cyanosis and edema appear below 
the aneurysm. The capsule of the aneurysm adheres to the adja- 
cent organs (for example, nerves), and may disturb their func- 
tion. If an aneurysm compresses a nerve, pain appears; progres- 
sive enlargement of an aneurysm may result in its rupture with 
a fatal hemorrhage. Signs of aneurysms: appearance after injury, 
at the place conforming to the position of the artery, of a round 
or oval swelling which pulsates and yields murmurs on auscul- 
tation. On compression of the artery between the heart and the 
aneurysm the pulsation and murmurs disappear. 
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Treatment of traumatic aneurysms . Since an aneurysm by 
gradually enlarging, compressing the adjacent organs and threat* 
ening a rupture and hemorrhage is dangerous to # tho patient, 
surgery is the only correct treatment. There are several surgical 
methods of treating aneurysms. One of the oldest and most 
reliable methods consists in the following. The artery and the 
aneurysmic sac are laid bare. The artery is ligated as closely v as 
possible to the point of its entrance into the sac and at the point 
of its exit from it. Then all the small vessels emptying into the 
sac are successively ligated. The sac is separated from the tissues 




Fig. 222. Traumatic aneu- 
rysm (diagram) 


that surround it and from its adhesions and is removed. 
The blood supply of the underlying scclions of the limb is en- 
sured through collaterals (roundabout blood circulation). For 
better development of collateral circulation the artery above 
the aneurysm is purposely compressed several times a day 
during the period of the patient’s preparation for the oper- 
ation. 

This method and other analogous methods of treating aneu- 
rysms surgically are called ligature methods. The shortcoming 
of the ligature methods consists in the fact that they sometimes 
develop various circulatory disorders in the underlying parts 
of the extremity. 

To preservo or restore the blood flow to the underlying parts 
of the extremity, the part of the artery at which the aneurysm 
is located is now very frequently excised and the ends of the 
artery are connected with each other by a vascular suture. 
In favourable cases the blood circulates in the injured ex- 
tremity after such operations as it does in uninjured extrem- 
ities. 

A third type of operations has gained wide currency in recent 
years. During these operations, after excision and removal of the 
affected part of the artery together with the aneurysmic sac, a 
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portion of vessel taken from a corpse and specially treated (con- 
served) is sutured in the defective place. The conserved vessel 
is very freqyently replaced by various prostheses (tubes) made 
of different synthetic materials. 

The same aid is administered for ruptures of aneurysms as for 
other arterial hemorrhages: compression, application of a tourni- 
quet and urgent surgical intervention. 

Varicose Veins (varices venarum). Dislention of veins in the 
form of separate nodes interconnected by usually distended 
venous trunks is called varicose veins. Varicosities are most 
frequently observed in the lower part of the rectum and the 
region of the anus (hemorrhoids), the lower extremities in the 
area of ramification of the subcutaneous veins (varicose veins of 
the shank and thigh) and in the region of the spermatic cord and 
the scrotum (varicocele). 

The disease is caused mainly by low tone of the vascular wall 
resulting from disordered innervation and its weakness with 
subsequent trophic disturbances. The predisposing causes ap- 
parently lie in mechanical difficulties of the outflow of blood, 
the appearance of hemorrhoids being fostered by sedentary work 
and constipation or work connected with lifting weights, whereas 
the appearance of varicosities on the shanks is favoured by oc- 
cupations which require long standing and marches and hard 
physical labour. All these cases involve congestion of blood in 
the veins, difficulties of its outflow from them and, as a result, 
distention of the veins, distention of and changes in their walls. 
In some cases the distention of veins may be a direct result of 
their compression in the pelvic region, for example, in tumours. 
The main causes of the disease are weakness of the venous wall, 
underdevelopment of the valves in the veins and sclerotic changes 
in their walls. 

The patients’ complaints vary and depend on the region in 
which the varicosities are located. 

Treatment of varicose veins consists primarily in eliminating 
their causes (sometimes even in changing the occupation). 

Various therapeutic measures may be adopted to relieve the 
patient’s condition and improve the circulatory conditions, 
thereby favouring decreased tension and sometimes obliteration 
of the varicosities. These include tight bandaging of the shanks 
with elastic bandages from the foot to the upper part of the 
thigh; the bandages are put on in the morning before rising and 
are left on for the whole day. In addition to disorders of venous 
circulation, disturbances in lymphatic circulation are often 
observed at the same time. Disturbances in lymphatic circulation 
occurring simultaneously with a thickening of subcutaneous 
tissue, so-called, elephanthiasis, are particularly important. 
The latter usually occurs after recurrent inflammatory, for 



example erysipelatous, processes. Varicose veins are treated 
surgically. 

Under the varicosities hemorrhages are possible„during rup- 
tures of the thinned walls of the veins or their destruction by 
an ulcerative process. 

The picture of such hemorrhages is sufficiently clear because 
of the signs of a venous hemorrhage. The aid administered in 
such cases is the same as in other venous hemorrhages, i.e., it 
suffices to put the patient in a recumbent position, raise his 
leg and slightly compress the bleeding point with a sterile dressing 
to arrest the hemorrhage. To prevent recurrence of the hemorrhage, 
the patient must be confined to bed for several days. 



TUMOURS 

A tumour or neoplasm is a growth consisting of cells of the 
organism, which differ from normal cells in their structure, proc- 
esses of nutrition and metabolism. “A neoplasm in the organ- 
ism is the clearest manifestation of disturbed regulation of 
growth and reproduction” (N. Petrov). The cells of tumours do 
not display any tendency to regular development, but possess 
a property of progressive multiplication. A tumour has but 
apparent independence (autonomy) because the organism in- 
fluences the emergence and course of development of the tumour. 
The development of a tumour and the processes operating in it 
depend on the changes in the entire organism. The influence 
of endocrine glands and their hormones on the growth of the 
tumour is particularly noticeable. 

The close dependence of the development of tumours on proc- 
esses in the organism warrant the assumption that a tumour is a 
local manifestation of a disease of the whole organism (neoplastic 
disease). 

Tumours consist of atypical cells differing in form and size 
from the original tissue. They grow by reproduction of the cells 
of the original embryonal rest, displacing and replacing the 
cells of the adjacent tissues. Some tumours have multiple em- 
bryonal rests. The rapid and irrepressible growth is a new ability 
acquired by the tumoral cells which do not lose this ability 
even after the cause of the tumour has ceased to act. For example, 
in cancer of the skin produced by roentgen rays the process does 
not cease but continues after the exposure to the rays has ended. 

The overwhelming majority of tumours have a structure 
similar to an organ (organoid) or tissue (histioid) and consist 
of two tissues: parenchyma— the tissue proper of which the tumour 
is formed, and stroma— supporting tissue of the tumour with 
the vessels nourishing the tissue. 

Tumours are formed of cells of the tissues of the affected organ- 
ism. Each tissue gives rise to a tumour similar to itself in struc- 
ture (for example, lipomas arc formed from fatty tissue), but 
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sometimes tumours originate from other tissues (for example, 
cartilaginous tumours in the tissue of salivary glands). In such 
cases tumours arise from embryonal rests which ^ere in these 
tissues during fetal life or as a result of transportation of tumour 
cells to new places. 

Benign and Malignant Tumours. For practical purposes tumours 
are divided into benign and malignant, but in a number of cases 
this difference is obliterated. 




Fig. 223. Diagram of expanse 
growth of a tumour 


Fig ll\ Diagtam of mtiltiali\ e 
growth 


Benign tumours consist of mature tissue and grow by parting 
the adjacent tissues; in most cases they do not grow rapidly, 
do not grow through adjacent tissues, and there are no metastases 
or cachexia (emaciation). 

After once appearing, the tumour grows ceaselessly. Periods 
of rapid multiplication of the tumour cells may alternate with 
periods of their slower development. In developing the tumour 
pushes aside the tissues of the organ in which it has formed, 
remaining demarcated from it, while a connective tissue sac 
(capsule) frequently develops around the tumour. Such growth 
is called expansive (Fig. 223). 

Malignant tumours consist of immature tissue. 

The main distinguishing features of malignant tumours are 
their penetrating growth into the adjacent tissues, tendency 
to be carried along the lymphatic or circulatory system to other 
organs (metastasis) (Table VI) and relapses after their excision. 
I. Pavlov thought it possible that a trophic reflex on the part of 
the tumour paved the way for its spread. Rapid growth of tumours 
and the emaciation they cause are not constant signs. Their 
growth into the adjacent tissues occurs by permeation of the 
tumour cells into interstitial spaces, destruction and replace- 
ment of the cells of the adjacent tissues. Such growth is called 
infiltrative (Fig. 224). By developing in a new placd*the tumour 
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cells produce a secondary tumour (metastasis) which retains the 
structure of the maternal tumour. 

Relations Between Tumour and Organism. A tumour most 
frequently arises in but one place and only some benign tumours 
are primarily multiple. Subsequently, as the tumour grows it 
compresses the adjacent organ, malignant tumours usually 
penetrating into intestitial spaces, destroying and replacing 
the cells of the neighbouring tissues (Table VI), while the groups 
of cells disengaged from the maternal tumour are carried along 
lymphatic and blood vessels to a new place where they either die 
or produce a new filial tumour, sometimes much larger and with 
more pronounced symptoms than the primary tumour. 

Four periods are distinguished in the development of a tumour: 
the first period in which the tumour is manifested by the extent 
to which it has spread as a local disease; the second period in 
which the tumour has begun to spread to the adjacent tissues and 
along the lymph vessels to the closest lymph nodes; the third 
period in which it infiltrates into the adjacent tissues and pro- 
duces metastases into more distant lymph nodes, and the fourth 
period which is characterised by general phenomena of cachexia 
and distant metastases. 

The processes of growth, nutrition and metabolism of a tumour 
are dependent on the same processes throughout the organism. 
The greatest influence on the development and growth of a tu- 
mour is exerted by endocrine glands and the reticuloendothelial 
system. Age is of some importance in the development of certain 
tumours. For example, sarcoma is observed for the most part 
in young people and cancer in more mature people. 

A tumour affects the general condition of an organism by its 
profuse hemorrhages and secondary infection caused by its 
decomposition and ulceration (to which cancerous tumours are 
particularly inclined). But in a number of cases the patient’s 
poor condition must be explained by the effect of the tumour on 
the composition of the blood and on metabolism (cachexia). 
Cachexia is characterised by the patient’s general weakness, 
emaciation, earthy colour of the face, flabby and dry skin, anemia, 
increased protein decomposition, etc. After surgical removal 
of tumours the latter not infrequently recurs at the old place or 
near it (relapse), developing for the most part from the remains 
of the basic tumour. 

Causes of Tumours. Although tumours may be produced exper- 
imentally their causes are not yet very well known. A consider- 
able number of benign tumours originate from embryonal rests 
which are demarcated from the surrounding tissues. During 
the development of the fetus and formation of organs processes 
of tissue displacement operate. If these processes operate ab- 
normally, tissues are included in organs which usually do not 
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have such tissues, for example, cartilaginous tissue may be 
included in the parotid gland. These are so-called dormant rests 
which for years and even decades do not in any way manifest 
themselves but retain their ability to grow and develop.^Under 
the influence of some external factors, quite clear in some cases 
and impossible to explain in others, such rests begin to grow 
and tumours develop. Hence the attempt to explain the origin 
also of malignant tumours by inborn defects of tissue develop- 
ment (Cohnheim). This theory has not been adequately sub- 
stantiated and does not solve the problem of the origin and growth 
of tumours, especially since experimental tumours are produced 
without any connection with embryonic developmental defects. 

For most malignant tumours it must be assumed that cells 
with reduced specificity (anaplasia) are more capable of living 
independently. This state is a result of the changes in the phys 
icochemical properties of the cells or changes in their proteins 
which are followed by changes in their biological properties. 
Such changes in the properties of the cells may be caused by many 
factors and, in the first place, various irritations, sometimes im- 
perceptible and in other cases, for example in experimental tu- 
mours, well known. The theory of irritation which is based on these 
facts is the most widespread theory of the origin of malignant 
tumours, but it also explains too primitively and incorrectly the 
development of tumours as a result of local changes in the tissues. 

Both theories connect the development of cancer only with 
local factors without taking into account the general changes 
in the organism and the role of the central nervous system. 
Local changes in the tissues are of some importance as precancer- 
ous states, whereas irritation is an additional and not the basic 
etiological factor. 

The third of the best known theories is that of the infectious 
origin of tumours. Animals are known to have tumours caused 
by filtrable viruses. A great deal of attention is devoted to them 
in the study of tumours in man (L. Zilber), but their role in 
human tumours has not yet been demonstrated. 

The regeneration theory is a further development of the theory 
of irritation; this theory is based on a pathological regeneration 
of tissues subjected to protracted traumatisation According 
to the regeneration theory, a tumour arises in cases in which 
it is fostered by the general condition of the organism. This 
point of view makes intelligible the significance of age and pre- 
mature wear and tear of the patient’s organism, disorders of 
metabolism and hormonal regulation. But this theory does not 
give adequate consideration to the importance of the state of the 
nervous system for the malignant growth. 

So prominent a clinician as G. Zakharyin hold that develop- 
ment of cancer was favoured by age and grief. The experiments 
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Sarcoma ol the jaw willi me l abases to the mamma ind 
the inguinal region 



TABLE VII 



Cancer of the skin 



of I. Pavlov’s pupils— M. Petrova and A. Speransky— indicate 
that the central nervous system, i.e., its grave psychic traumas, 
plays a very important role in the development of tumours. 

Lastly, it is also believed that different tumours may be caused 
by different factors. 

Of enormous importance for the problem of cancer is the fact 
that the appearance of tumours, especially cancerous tumours, 
is not infrequently preceded by a number of changes in the tis- 
sues designated by the term— precancerous states (diseases). 
These diseases differ for different forms of cancer, but chronic 
inflammatory or ulcerative processes, certain benign tumours 
and changes in the epithelium in the region of fissures and cica- 
trices are most frequently observed. 

Public Control of Malignant Neoplasms. The large number 
of patients with neoplasms, mainly cancerous, the gravity of 
the course of these diseases, and the large percentage of lethal 
outcomes, especially in neglected cases, have brought to the fore 
the question of public measures of controlling these tumours. 

The measures of preventing cancerous diseases must be aimed 
mainly at personal prophylaxis. Particular attention must be 
devoted to treating precancerous diseases as the most effective 
prophylaxis of cancer. Work with irritating substances at certain 
enterprises requires measures of protecting those who work 
with these substances. In roentgen offices the personnel must 
be protected from the action of roentgen rays. 

Public control of cancerous diseases is aimed mainly at early 
identification, since treatment of cancer is successful only at 
early stages. This control presupposes primarily extensive pop- 
ularisation among the medical personnel of information concern- 
ing early diagnosis of cancer and creation of a network of insti- 
tutions where such diagnosis may be made. Furthermore, it 
requires extensive health education among the working people, 
popularising the information that cancer in the incipient stage is 
curable, and that early application for aid in any suspicions 
disease is necessary. 

Particular attention is now being devoted to questions of con- 
trolling cancerous diseases. 

Extensive explanatory work among the population is being 
carried on with the aid of leaflets and placards aimed at persuad- 
ing everybody that cancer is incurable only when neglected 
and when no attention is paid to the initial symptoms of the 
disease. 

Such a system of public health services facilitates systematic 
control of cancerous diseases, enhances the effectiveness of this 
control and makes it possible to reduce the number of hopeless 
inoperable case§ and to increase the chances for identifying early 
forms of cancer. 
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Glassification of Tumours. Tumours are divided into groups, 
according to the tissues of which they consist: 

1) epithelial: benign— papillomas (nipple-like), adenomas (glan- 
dular) and cysts (bladderlike); malignant— cancers (carcinomas); 

2) connective tissue: benign— fibromas (consisting of 'connec- 
tive tissue), lipomas (consisting of fatty tissue); malignant- 
sarcomas; 

3) vascular: benign— angiomas; 

4) muscular: benign— myomas; 

5) neural: benign— neurinomas (nerve tumours) and gliomas 
(brain tumours); 

6) mixed: benign and malignant; 

7) complex tumours consisting of many tissues (teratomas). 

Benign Epithelial Tumours. 1. Papillomas or pediculate 

tumours are benign tumours of the skin and mucous membranes. 
Papillomas consist of a connective tissue base (pedicle) covered 
by multi-layered epithelium; on the skin they have a warty 
and petaloid appearance, and on the mucosa of the urinary blad- 
der a villous appearance. Papillomas grow only in the direction 
of the free surface of the skin and mucosa. They produce a severe 
disease only when occurring in the urinary bladder where they 
cause hemorrhages. They grow slowly, but may degenerate malig- 
nantly. Skin papillomas can be treated surgically, whereas pa- 
pillomas of the bladder are treated by electrocoagulation (through 
a cystoscope) owing to their tendency to relapse. 

2. Adenomas , cystomas and cysts are glandular tumours whose 
epithelium lines lobate, tubular or bladderlike cavities (cysts). 
Many of these tumours are likely to develop into glandular can- 
cer. Adenomas are found in all parts of the body where there are 
glands, but particularly frequently in glandular organs (mammae, 
ovaries, uterus) and on the mucous membranes of the nose and 
intestines. Glandular tumours usually grow slowly, but rapidly 
growing forms producing metastases (malignant adenomas) 
and developing into cancer are also observed. 

Adenomas of the nasal and intestinal mucosa are pediculate 
tumours and are called polyps. In the nasal cavity they obstruct 
the nassal passages, which renders respiration difficult, and 
support inflammatory processes in the nose. In the rectum polyps 
not infrequently ulcerate and produce hemorrhages. 

Treatment— removal with a loop (in the nose) or excision 
together with the pedicle (in the rectum). 

Of the cystous forms we shall consider only dermoid cysts— 
saccate formations which develop because of immersion of small 
particles during fetal development. They are found on the head, 
neck and other parts of the body, and consists of a dense mem- 
brane enclosing a gruellike mass consisting of admixture of skin 
fat and desquamated epithelial scales. These tumours grow slow- 
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]y. Suppuration may be mentioned as one of the possible compli- 
cations. 

Treatmon^— excision together with the capsule. 

Traumatic epithelial cysts and cysts of the sebaceous glands 
(atheromas) externally resemble the preceding tumours. Athero- 
mas often appear as a result of obstruction of the ducts of sebace- 
ous glands (retention cysts), which leads to accumulation of the 
content, i.e., the same mass as in dermoids. The sac of an athero- 
ma is the distended capsule of the sebaceous gland. Atheromas 
form in the thickness of the skin. A white or black point— ob- 
structed duct of the sebaceous gland — is not infrequently found 
on the top. Suppuration of the atheroma is a rather frequent 
complication. 

Treatment — incision with curettage of the cavity in cases of 
suppuration and complete excision together with the capsule 
in noncomplicaled cases. 

Cystous glandular tumours arc not infrequently found in 
the jaws (so-called dentigerous cysts), ovaries (ovarian cysts, 
sometimes of enormous sizes) arid in a number of other glandular 
organs. 

Malignant Epithelial Tutfiours— Cancers or Carcinomas. Can- 
cerous tumours are of extraordinarily great importance. All 
t hat has been said about tumours, the peculiarities and malig- 
nancy of their growth pertains, in the first place, to cancerous 
tumours. 

Primary cancer is found in all the organs of the human body 
where there is epithelium; it is capable of spreading by metastases 
to all organs without exception. The organs predominantly affect- 
ed by cancerous diseases are the stomach, uterus, mammae, in- 
testines, esophagus, skin and lungs. Histologically planocellular 
and cylindrocellular cancers are distinguished. Changes in the 
epithelium, consisting in its acquisition of an atypical structure 
and its penetration into the underlying connective tissue, are 
considered signs of a cancerous tumour. 

The rapid growth of a cancerous tumour and its inadequate 
blood supply not infrequently condition degeneration of the 
tissue, in some places to the point of complete mortification 
and decomposition, which produces an ulceration of the tumour. 

A primary cancerous tumour develops mainly by multiplica- 
tion of the original cancerous cells (Table VII). The development 
of a cancerous tumour depends upon the general state of the or- 
ganism and the state of its nervous system. Subsequently the 
tumour sproads to surrounding tissues, affects the adjacent 
lymphatic vessels and produces metastases in the organs through 
the blood stream. This causes emaciation of the patients (cachex- 
ia), etc. Outwardly cancer looks like a cicatrising tumour 
which shrinks and contracts the organ, for example the gland, 
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or like a tumour with excessive tissue growth (Table VII), or, 
lastly, like an ulcer. The external appearance of cancer varies 
with the place and character of its development. Cancer of glands, 
for example, of the mam- 
mae, looks like a dense 
node which quickly adheres 
to the surrounding tissues 
and not infrequently shrinks 
the affected organ with 
cicatrices (Fig. 225). 

Cancer connected with 
the skin and cancer of the 
mucous membranes very 
rapidly ulcerate. These 
forms of cancer have a typ- 
ical appearance of ulcers 
with dense, frequently un- 
dermined edges and a fatty, 
dirty floor covered with de- 
composed tissue (Fig. 22(5). 

During its growth a cancerous tumour destroys all the adja- 
cent tissues, sometimes extending from one organ to another 
(for example, from the esophagus to the bronchi), destroys bones 

and leads to pathological fractures. 

A cancerous tumour at first spreads 
along the lymphatic vessels to the clos- 
est lymph nodes, but also penetrates 
into the blood vessels, producing dis- 
tant metastases in different organs or 
general cancerous insemination (mi- 
liary carcinomatosis). In cancer ca- 
chexia is usually very strongly pro- 
nounced; it appears sooner, for exam- 
ple, in cancer of the stomach and much 
more slowly in cancer of the mam- 
mae, uterus, and skin. 

The course and duration of cancer 
vary with the place it affects— from 
several months to several years, a 
longer course taken only by some can- 
cerous diseases of the skin and the 
mammae. 

The first signs of the appearance of a cancerous tumour vary 
with the organ in which cancer develops. It should be noted that 
in the beginning the disease is painless and that is why patients 
often pay no attention to it for a long time. 

Benign Connective-Tisue Tumours. 1 . Fibromas are tumours 



Fii?. 226 . Cancerous ulcer 
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TABLE VIII 



Cavernous angioma 




resembling in structure dense connective tissue; they are found 
in almost all the organs of the body, but most frequently on the 
skin, in subcutaneous tissue, nerve trunks and in the uterus. 
In most cases they grow slowly and may grow to tremendous 
size (for example, fibromas of the uterus). 

2. Lipomas are fatty-tissue tumours, usually lobate, sharply 
demarcated, with a dense capsule growing slowly, but sometimes 
to considerable size. They appear in any place and not infrequent- 
ly are multiple. They are almost always benign and are easily 
removed surgically; no relapses are observed. 



Fig 227. Saicoma of t ho shoulder 


3. Chondromas — tumours made up of cartilaginous tissue and 
ossteomas — tumours formed of bony tissue usually originate from 
the cartilages and bones of the skeleton. They develop slowly 
and may take a malignant course (chondrosarcomas and osteosar- 
comas). Sometimes these tumours are multiple. They produce 
considerable deformities, especially of the small bones. Their 
excision not infrequently disturbs the functions of the affected 
part. 

Malignant Connective-Tissue Tumours— Sarcomas. The struc- 
ture of sarcomas varies rather widely and depends on the type 
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of cells of which the tumour consists (round, spindleshaped and 
giant cells) and on the presence in the tumour of cells of the tissue 
from which the tumour has appeared (chondro-, fibrp- and osteo- 
sarcomas). Sarcomas most frequently develop in young jpeople, 
grow quickly, not infrequently attain large sizes (Fig. 227), 

distend the cutaneous vessels, grow 
through and destroy all surrounding 
tissues, including bones, and produce 
metastascs through the lymphatic and, 
rather early, through the circulatory 
system. 

A permanent cure is possible only 
by removal of the tumour within the 
limits of healthy tissues, and oil the 
limbs— not infrequently by amputa- 
tion of the limb. 

Angiomas are vascular tumours. 
They are very widespread and are of 
an inborn character. Sometimes they 
persist without enlarging all through 
life, for example, so-called birth- 
marks. In other cases they begin to 
grow, compress adjacent organs, thin 
out the skin or mucous membrane and not infrequently cause 
extensive hemorrhages. 

Arterial angiomas, venous angiomas (cavernous) (Table VIII) 
and angiomas consisting of lymphatic vessels (lymphangiomas) 
(Fig. 228) are distinguished. 

Myomas— tumours composed of muscular tissue, most fre- 
quently of the smooth muscle fibres of the internal organs; they 
are usually benign and grow slowly; sometimes their growth 
is arrested and they even diminish in size. Only myomas of 
>the uterus grow to a large size. These tumours are easily cured sur- 
gically and roentgenologically. 

Neurinomas— tumours composed of nervous tissue, run a be- 
nign course, but may cause very intense pains. After their removal 
the sensitivity and mobility in the region innervated by the 
affected nerve are frequently disturbed. 

Gliomas are tumours composed of cerebral tissue most frequent- 
ly found in the cranial cavity. They are very dangerous because 
of their pressure on the brain; they grow rapidly, are removed 
with great difficulty and not infrequently produce relapses. 

Complex Tumours. Complex tumours consist of many different 
tissues and are formed as a result of embryonic misplacement of 
tissue. Sometimes these tumours have, as inclusions, particles 
which resemble various organs (for example, extremities, the head, 
different glands, teeth). Such tumours are called* teratomas. 



Fig. 228. Lymphangioma 
of the cheek 
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They appear most frequently in the sacral region and in ovaries, 
usually run a benign course and are permanently cured by surgical 
treatment. 


TREATMENT OF TUMOURS 

The most reliable method of treating tumours is their surgical 
removal, benign tumours being excised on the borders with the 
surrounding tissues and malignant tumours with considerable 
sections of the adjacent healthy tissues so as not to leave any 
parts of the tumour which have grown into the adjacent tissues. 
Such removal within the limits of healthy tissues does not com- 
pletely guarantee that all the remnants of the tumour have been 
removed; the entire subcutaneous tissue with the lymphatic 
vessels and adjacent lymph nodes is usually removed together 
with the tumour. If a tumour or lymph node have been incised 
accidentally, the instruments are immediately sterilised and, 
if the parts being removed have contacted the adjacent tissues, 
the latter arc cauterised. 

Such an operation must prevent the tumour cells from gaining 
entrance into the wound and from developing (relapsing). 

In addition to operations of completely removing tumours 
(radical operations), a number of other operations are performed 
for cancer; these somewhat restore the functions disordered by 
the tumours (palliative operations), for example, making a fistula 
in the stomach to nourish patients whose esophagus is obstructed 
by a cancerous tumour. Another method of treating tumours is 
that of using roentgen rays and radium. Treatment with roent- 
gen rays is effective only in some cancers of the skin, fibromas 
and cancers of the uterus and cancers of the mammae, while 
treatment with radium is effective in the same cancers and in 
some cancers of the mucous membranes, for example, of the 
mouth and tongue. 

Treatment with roentgen rays and radium fails to produce 
any favourable results in cancers of the stomach and intestines. 

Lastly, to improve the general condition of the patient, the 
latter is given medicinal treatment aimed at controlling hemor- 
rhage from the tumour, cachexia, etc. Patients with malignant 
tumours are particularly disposed to all sorts of complications 
and diseases. With slight neglect in their care they develop grave 
complications and secondary disease which may prove fatal. 
Pneumonia and thrombophlebitis are the most frequent compli- 
cations. 

Postoperative wounds sometimes heal poorly and slowly and 
not infrequently suppurate. 




CLINICAL SURGERY 




INJURIES AND DISEASES OF THE FACE AND HEAD 

Wounds. Wounds in the soft parts of the head and face are fre- 
quently accompanied by considerable hemorrhages because of 
the rich blood supply to the face and integuments of the skull. 
First aid during such hemorrhages consists in application of a 
pressure bandage, and during profuse arterial hemorrhages from 
the branches of the external temporal and external maxillary 
arteries— compression of the vessels. The external temporal* 
artery is compressed in front of the helix, and the external maxil- 
lary artery — at the edge of the lower jaw in front of the mastica- 
tory muscle. The hemorrhage may be completely arrested only 
by ligation of the bleeding vessel. 

Like all wounds, those of the face and head must also he subject- 
ed to primary treatment. Owing to the well-developed network 
of blood vessels the wounds in soft tissues heal very well and 
almost always by first intention. 

The basic method of treating such wounds consists in an opera- 
tion and suturing as soon after the injury as possible. 

Injuries to the Nose. The most frequent injuries to the nose 
aro fractures of the nasal bones. They arc often accompanied by 
ruptures of the mucosa of the nasal cavity and may therefore be 
regarded as open fractures. Signs of fracture of the nasal bones: 
pain in the region of the bridge of the nose, hemorrhage from 
the nose and its deformation. 

First aid consists in rest and external application of ice. To 
set the bones in their proper position, the physician packs the 
nasal cavity with vaseline-oil tampons which must be changed 
daily. 

Hemorrhage from the Nose (epistaxis). Bleeding from the nose 
may be caused by various factors. It may be the result of local 
causes, for example, injuries to the nose, ulcers in the septum 
after operations in the nose, etc.; not infrequently it is a result 
of an abnormal general condition of the organism, for example, 
changes in the vascular wall in cases of anemia, chlorosis, car- 
diac failure, etc. Bleeding from the nose is observed still more 


19 * 


291 



frequently in general infectious diseases: measles, scarlet fever, 
influenza, typhus, sepsis. Menstrual bleeding may also be replaced 
with bleeding from the nose. The vessels of thenasaj septum and 
of the anterior ends of the conchac bleed most frequently. Blood 
flows not only to the exterior through the nares, but quite often 
also into the pharynx and stomach, causing the patient to cough 



Fig. 229. Anterior nasal Fig. 230. Posterior na^al tam- 

tamponade ponade: introduction of the 

tampon 



up and even vomit blood. The hemorrhages, especially if they 
recur, may be so profuse as to endanger life. 

During administration of first aid in cases of epistaxis every- 
thing that may contribute to its intensification must beeliminated. 

The patient is often greatlv excited: he moves, sits bonding 
over a basin, blows his nose and tries to expectorate blood, washes 
his nose with cold water or vinegar. The patient must be tranquil- 
ised, forced to lie down or sit down, asked not to speak or blow 
his nose, to try not to cough and generally not to strain. The 
patient’s collar must be unbuttoned and a bag with ice or snow 
or a cold compress applied to the region of the nose and bridge 
of the nose. 

The simplest method of arresting a nasal hemorrhage is a tam- 
ponade with a cotton ball and lowering the head rather than 
throwing it back, as is usually done, because only in this caso 
does the blood accumulate on the cotton tampon, coagulate and 
cover up the bleeding place, whereas throwing the head back 
makes the blood run into the nasopharynx instead of running to 
the exterior. The nostrils may also be simply clamped with two 
fingers, or a cotton ball may first be introduced into the bleeding 
nostril. The nostrils must be compressed rather strongly and as 
high as possible for a period of 3-5 minutes, during which time 
the patient breathes through the mouth. In most cases these 
measures suffice, otherwise an anterior or posterior tamponade 
of the nose , which is the most effective measure, is made. 
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To introduce a tampon into the nose (anterior tamponade), 
a long narrow tampon of sterile gauze is used. The bleeding nostril 
is dilated b^ a nasal speculum and the tampon is introduced by 
a nasal forceps deep into the nose along the lower wall of the 
nasal cavity (Fig. 229), following which the nasal cavity is filled 
with gauze from the inside towards the extorior. To avoid compli- 
cations (inflammatory process of 
the mucosa, ulceration), the tampon 
must not be kept in the nasal cav- 
ity for more than 12-24 hours. 

In cases of severe hemorrhage 
in the posterior parts of the nasal 
cavity a posterior tamponade of 
the nose is resorted to. A round 
tampon is prepared from sterile 
gauze and is firmly tied with a suf- 
ficiently heavy, sterile thread with 
three ends. A rubber catheter is 
introduced through the lower nasal 
passage in the direction of the na- Fig. 231 . Posterior nasal 
sopharynx until its end reaches the tamponade: fastening the 
nasopharynx and can be seen tampon 

through the mouth; then the cathe- 
ter is withdrawn through the mouth with forceps. Two threads from 
the tampon are fastened to the withdrawn catheter (Fig. 230) 
and the latter is pulled back by the end which protrudes from 
the nostril so that the tampon tied to the catheter by a silk thread 
comes into the nasopharyngeal cavity where it tightly plugs the 
nasal passages. The two threads introduced with the catheter 
are tied over the tampon inserted in the nostril (Fig. 231). The 
third thread protrudes from the oral cavity. The tampon is with- 
drawn with the aid of this thread. It is not advisable to keep the 
tampon in the cavity more than 12-14 hours. 

Sometimes general measures aimed at enhancing blood coagu- 
lation are necessary (see above). 

Foreign Bodies in the Nose. Foreign bodies in the nose are found 
almost exclusively in children who, while playing, put various 
things— sunflower seeds, beans, cherry pits, beads, buttons, etc. — 
into the nose. In adults mostly cotton tampons are found; these 
are usually inserted in the nose in attempts to paint the nasal 
passage. The foreign bodies gaining entrance into the nasal cavity 
plug up the nasal orifices and, if they stay there long enough, 
cause inflammation, ulceration of the mucosa with a fetid discharge 
and sometimes hemorrhages. Foreign bodies are removed 
from the nasal cavity almost exclusively with the aid of an in- 
strument— a special hook. The intermediate medical personnel 
must immediately send such patients to a physician. Adminis- 
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tration of aid must not be delayed because there is very little 
hope that the foreign body will come out spontaneously; more- 
over, its removal is rendered difficult if inflammatory phenomena 
develop. Attempts to remove foreign bodies by irrigation are 
not recommended. The only thing that may be allowed is to 
ask the patient strongly to blow his nose by closing one of the 
nostrils or to make him sneeze by irritating the mucosa with 
a feather. In such cases the foreign body comes out by itself. 

Inflammatory Diseases. Of the inflammatory diseases affoct- 
ing the skin of the face and skull mention must be made of the 
erysipelatous process. This process usually runs a very stormy 
course and possesses quite characteristic symptoms. The ery- 
sipelatous process on the skin of the face and the skull is danger- 
ous because the infection may he transmitted along the blood 
vessels (veins) to the intracranial veins; this leads to obstruction 
of the venous sinuses of the brain (thrombosis of the sinuses) 
and fatal inflammation of the meninges and the brain. 

This danger exists in any purulent process oil the skin of the 
face and the skull, and constitutes the peculiarity of the course 
of these processes. 

Even a furuncle, which usually easily passes when located else- 
where, may run a much graver course on the face and be accom- 
panied by high fever and severe general phenomena. Locally it 
may produce considerable edema of the tissues and usually an 
insignificant purulent discharge. The disease must he considered 
serious and the patient must he confined to bed. The treatment 
is general— antibiotics, sulfa drugs, and local— mainly heat 
(hot compress, fomentations, phototherapy); no surgical treat- 
ment is usually administered because it may serve to spread 
the infection. The patient is given rest, is prohibited to talk 
and is allowed only liquid food (milk, broths and jellies). Carbun- 
cles run a still graver course and are even more dangerous on the 
face, especially on the upper lip. 

Water Cancer (noma). Debilitated patients who have survived 
severe infectious diseases, for example measles, scarlet fever, 
typhus and dysentery (mainly children) may develop a severe 
inflammatory process in the region of the cheeks and lips. The 
disease begins with an infiltration on the mucosa of the cheek, 
then the infiltrate decomposes producing a putrefactive process 
with considerable mortification of tissues. The temperature 
rises, the lymph nodes swell up, and the patient may very soon 
die. If the patient survives, the tissues retain a defect. The treat- 
ment consists in frequent irrigation of the necrotic region with 
disinfectants and a diet consisting only of liquid foods. Moasures 
favouring general strengthening of the patient must be taken and 
the patient must be given penicillin and sulfonamide prepara- 
tions. 
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Inflammation of the Parotid Gland (parotitis). Parotitis- 
inflammation of the parotid salivary glands— is a frequent disease. 
There are t\yo forms of parotitis: 1) epidemic, usually bilateral 
(dealt with in courses of infectious diseases) and 2) a purulent 
process in grave patients, for example, typhus patients and, after 
serious surgical intervention, as a complication in weak patients. 
For such patients inflammation of the parotid gland is a serious 
complication which may lead to death. 

The infection sometimes gains entran- 
ce into the parotid glands with the 
blood stream, but, apparently, most 
frequently from the oral cavity through 
the excretory ducts of the glands. 

Conducive to the disease are gener- 
al emaciation and debility of the 
patient, absence of normal salivation 
during mastication and poor oral 
hygiene. 

The disease begins with a swelling 
in the region of the parotid gland (Fig. 

232), difficulty and pain in opening 
the mouth, and edema of the eyelids. 

In some cases the disease ends with 
lhat and the swelling gradually disap- 
pears. In other cases the disease pro- 
gresses and produces a local purulent process which runs the 
course of a typical abscess or phlegmon, sometimes with necrosis 
of a considerable portion of the gland and with general septic 
phenomena. Finally, if an abscess forms, it opens spontaneously. 
Preventive measures for weak, emaciated patients consist in 
good oral hygiene. It is very important to moisten the mucosa 
of the oral cavity with saliva, which is best attained by normal 
mastication of food. If the patient cannot be given solid food, 
for example, after a gastric operation, it is still desirable to let 
the patient chew on dry bread which the patient spits out and 
then rinses his mouth. 

Oral hygiene consists in rinsing the mouth after each meal and 
for very weak or comatose patients— in coating the oral mucosa 
with vasoline oil. Moreover, the patients must brush their teeth 
every day. In addition to the general treatment of the basic disease 
and administration of antibiotics, the patients are at first given 
heat treatment (hot compresses, phototherapy, fomentations); 
if the process progresses, surgical intervention — incision of 
the inflammatory focus — is resorted to. 

Inflammation of the Secondary Nasal Cavities. Inflammation 
of the maxillary .and frontal sinuses and of the ethmoid bone 
(ethmoiditis) are most frequently observed. 



Fig. 232. Parotitis 
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Inflammations of the sinuses may bo acute, i.e., lasting from 
three to five weeks, and chronic, i.c., lasting several months 
and even years. Acute inflammation is a result pi infection, 
mainly viral, the process most often affecting the sinuses, the 
virus invading them from the mucosa of the nasal cavity during 
acute inflammation of the latter (rhinitis). 

The sinuses may become diseased by the spread of infection 
from the adjacent organs and from the blood. 

The inflammatory process begins with unpleasant sensations 
in the nose, and general indisposition. Subsequently nasal breath- 
ing is rendered difficult, olfaction weakens and a profuse discharge 
from the nose, at first serous and then mucopurulent, appears. 

The patient runs up a fever and complains of heaviness in 
the head, headaches and neuralgic pains which are referred to 
the teeth. A swelling of the nasal mucosa with a profuse dis- 
charge, most frequently from one side, is also observed. 

More accurate diagnostic data are obtained by internal exam- 
ination of the nasal cavity, transillumination of the sinuses 
(diaphanoscopy) and by a roentgen picture. A puncture of the 
maxillary sinus is also made for diagnostic and therapeutic 
purposes. 

In acute cases a penicillin irrigation and physiotherapy are 
administered first. 

An acute inflammatory process in the sinuses may develop 
into a chronic process and become the source of general infection 
and intoxication. The most frequent symptoms are a stopped-up 
nose and unilateral discharge of a seromucous fluid, headaches 
and signs of general intoxication. The diagnosis can be made 
by a special examination. If therapeutic treatment of chronic 
inflammation of the maxillary and frontal sinuses proves ineffec- 
tive, surgical treatment is resorted to. The operation consists 
in a curettage of the cavity with a bone scraper and of draining 
the cavity. In addition to the instruments used in operation on 
soft tissues, a mallet, narrow gouges, raspatories and elevators, 
bone scrapers and special bone-cutting forceps are prepared for 
this operation. The inflammatory process of the secondary nasal 
cavities is dangerous in that from the sinuses it may spread to 
the meninges and the brain. 

Foreign Bodies in the Ear. Foreign bodies in the external 
auditory meatus are most frequently found in children when, out 
of mischief, they insert in their own or in each other’s ears var- 
ious objects — sunflower seeds, cherry pits, beads, buttons, peas, 
etc. Foreign bodies are sometimes found in adults as a result 
of such uncivilised practices as putting garlic, onions, marine 
rope, etc., in the ear for therapeutic purposes. In some cases 
pieces of objects with which the ears were picked remain in the 
ears; sometimes cotton balls are left in the ears, and now and 
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then insects (roaches, bedbugs, fleas, moths, etc.) crawl into the 
ears. Lastly, intense secretion by the sweat and sebaceous glands 
most frequently produces ceruminal plugs in the ears, resulting 
in symptoms resembling those produced by foreign bodies. 

The symptoms which make it possible to judge of the presence 
of a foreign body in the ear, and the character of the aid adminis- 
tered vary with the foreign body— insect or object. The latter 
may not produce any morbid symptoms in the external auditory 
meatus if it docs not plug it up completely. Only if the auditory 
meatus is completely obstructed does the patient feel something 
extraneous in the ear and develop deafness or a buzzing in that 
ear. These cases do not particularly require urgent aid, and the 
intermediate medical personnel arc not allowed to remove foreign 
bodies; the patient must be sent to an aurist (physician specialis- 
ing in ear diseases). Attempts to remove the foreign body by the 
patient himself or those in his immediate surroundings should 
be absolutely prohibited because they may push in the foreign 
body deeper, may break the tympanic membrane and introduce 
infection; as a result, inflammation of the middle ear may occur, 
may spread to the meninges and even cause death. 

A graver picture of the disease is produced by foreign bodies 
lodged deep in the ear and pressing on the tympanic membrane, 
causing attacks of vertigo, pains in half of the head, buzzing in 
the ears and sometimes nausea and vomiting owing to the irrita- 
tion of the organs of hearing through the tympanic membrane. 
In such cases it is necessary to administer aid sooner, but under 
no circumstances by trying to remove the foreign body with in- 
struments— forceps, probes, etc. The aid may vary with the 
character of the foreign body. If the foreign bodies are small 
and light, for example, seeds of different plants, an attempt 
is made to make them smaller and force them to come closer to 
the exterior, for which purpose half a teaspoonful of glycerin 
(warm) is poured into the ear. For some time the patient lies on 
his unaffected side and then turns to the affected side. In such 
cases the foreign body sometimes emerges together with the 
outflowing glycerin. 

The basic method of removing foreign bodies from the exter- 
nal auditory meatus consists in repeated irrigations with water, 
soda solution, etc. This method may be used by the nurse if she 
has fully mastered this technique. When irrigating the ear, the 
helix is drawn upward and rearward by the left hand to straighten 
out the auditory meatus. An ear syringe filled with a warm soda 
or boric acid solution is taken in the right hand. The assistant 
holds a kidney-shaped basin under the patient’s ear. The tip of 
the syringe (it is best if it has a rubber nozzle on it) is carefully 
inserted in the quditory meatus, but so that it does not obstruct 
the lumen. 
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The stream oi water is not injected directly but against the 
upper wail (Fig. 233) and in spurts to produce a more intensive 
circulation of the liquid. In such cases the foreign body is washed 
out into the basin held under the ear. m 

The ear must be washed so that the patient may feel no pain; 
in some cases, however, the possibility of vertigo is not exclud- 
ed. It is particularly difficult to irrigate the ears of small chil- 




Fig. 233. Irrigating the ear: a — right way and 
b — wroug way 


dren, since, in order to avoid injury, the syringe must be quickly 
removed from the auditory meatus with eacli movement of the 
child. During irrigation of the ear the assistant holds the child 
in his arms, gripping the child’s legs with his knees, holding 
the child’s arms with one hand and firmly pressing the child’s 
head to his chest (Fig. 234). 

The gravest symptoms arc produced by insects gaining entrance 
into the external auditory meatus. By their movements the in- 
sects irritate the tympanic membrane and through it the organs 
of hearing. The patient develops intense pains and unbearable 
buzzing in the ear and nausea; he vomits, becomes excited and 
may even faint. In these cases aid must be administered at once. 
It consists of killing the insect by pouring warm oil, glycerin, 
alcohol or water into the ear. The liquid is first heated (the 
bottle is placed for several minutes in hot water), then the helix 
is drawn rearward and upward and the liquid is introduced into 
the ear from a pipet or in drops from a spoon. 

The patient lies down for several minutes on his unaffected 
ear and then turns over to the affected ear, the liquid sometimes 
flowing out together with the foreign body. 

The nurse must not use any other methods of removing foreign 
bodies from the external auditory meatus, but must immediately 
Send the patient to an aurist. 

Inflammation of the Middle Ear and of the .Mastoid Process. 
Inflammation of the middle ear (otitis media) is a complication 
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of influenza and scarlet fever caused by the penetration of the 
infection from the nasopharynx through the eustachian tube into 
the tympanic cavity. 

In small children the disease infrequently runs a symptomless 
course. Most often, however, inflammation of the middle ear 
is accompanied by fever, a rapid pulse and pains in the region 
of the ear, which are indicated by the child’s 
true diagnostic signs is pain upon pressure on 
the tragus. More precise data are revealed by 
examination with an aural speculum. If disease 
of the middle car is suspected, the patient 
must be examined by a physician. 

In mild cases the process quickly ends in 
recovery. In serious cases it develops into a 
purulent inflammation involving the adja- 
cent cavities of the mastoid process (cells). 

Penetration of the infection into the cranial 
cavity with formation of an abscess and sepsis 
is also possible. 

Perforation of the tympanic membrane and 
discharge of pus from the external auditory 
meatus is often observed. Purulent inflam- 
mation of the middle ear tends to become 
chronic. 

In treating acute inflammation of the mid- 
dle ear it is necessary to alleviate the pain, 
foster resorption of the inflammatory exudate 
and treat Ihe inflammatory process of the na- 
sal mucosa. The patient is confined to bed 
and is administered penicillin intramuscularly 
and warm drops of 0.5 of phenol solution and 
10.0 of glycerin in a dose of 5-10 drops two times a day into the 
ear. Heat is applied locally in the form of hot compresses only 
in the region of the mastoid process and around the helix without 
closing up the helix and the external orifice of the auditory 
meatus. To avoid irritation of the skin in children, the compress 
is usually applied only for the night and is replaced with a warm 
cotton dressing for the day. In some cases (by pre-criplion of the 
physician) ice is applied in special rubber bags. 

it is not advisable to wait until the content of the middle 
ear spontaneously breaks through the tympanic membrane 
because the pus that has no exit from the tympanic cavity may 
gain entrance into the cells of the mastoid process, which will 
considerably aggravate the disease and will require a serious 
operation. 

Opening of the tympanic membrane (paracentesis) is therefore 
recommended (Fig 1 . 235). 


crying. One of the 



Fig. 234. How 
to hold a child 
during oxanii na- 
tion of the ear 


299 



A paracentesis is performed by a. specialist. For this operation 

a lancetlike double-edged needle and ear funnels are boiled and 
sterile material (cotton and tampons), ear probes and forceps 
are prepared for cleansing the auditory meatus from the ear 
wax and swabbing it with alcohol. 

During paracentesis children are held fast, anesthesia being 
administered by instillation of drops of a 2 per cent dicaine (tet- 
racaine) solution. Paracentesis usually quickly brings relief: 
the fever drops, pain subsides, and the discharge, at first profuse, 
gradually diminishes. 



After paracentesis or spontaneous rupture of the tympanic 
membrane the external auditory meatus is loosely packed with 
ribbons of sterile gauze (wicks). The latter must be changed as 
soon as they are saturated with pus. 

In some cases, especially if the patient was not treated or 
was treated improperly, the process may develop into a chronic 
inflammation of the middle ear. Cases in which the purulent 
inflammation lasts more than six weeks are considered chronic. 
The main symptoms of chronic inflammation are a discharge 
of pus and impairment of hearing. In these cases conservative 
treatment consists in instillation of drops — Ilydrogenii hyper- 
oxidati 3.0; Spiritus vini 30 per cent— 30.0; Acidi borici 0.3. 
Dose— ten drops two times a day. Chronic inflammation addi- 
tionally roquires treatment of diseases of the nose and nasopharynx 
and general strengthening therapy. Complications and protract- 
ed purulent discharge which are not amenable to any treatment 
call for a radical operation. 

As has already been mentioned, one of the most frequent and 
serious complications of purulent inflammation of the middle 
ear is acute mastoiditis, i.e., inflammation of the cells of the 
mastoid process. The following are symptoms of this disease: 
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pyrexia, sometimes up to 39-40°C, general feverish phenomena, 
pain in the region of the mastoid process upon pressure and spon- 
taneous paiys, sometimes of a pulsating character, swelling of 
the soft integuments in the region of the mastoid process, redness 
of the skin and bulging of the helix. 

The essence of the process consists in penetration of the in- 
fection from the tympanic cavity into the air cells of the mastoid 
process and in their purulent inflammation. 

Conservative treatment of mastoiditis consists in application 
of heat or cold. With timely surgical treatment the prognosis 
is generally favourable. However, if the operation is not performed 
in due time, the process may 
spread to the interior of the skull 
and produce pyogenic meningitis, 
cerebral abscess, thrombosis of ve- 
nous sinuses and sepsis (otogenous 
sepsis). 

Trephining of the mastoid pro- 
cess consists in an incision of the 
soft integuments and opening of all 
the cells of the mastoid process af- 
fected by the inflammation. 

After the operation the patient 
is put to bed, his head resting on 
the normal side, if the dressing be- 
comes wet, additional dressing ma- 
terial is added to it. It is necessary 
to watch the pulse, the patient’s 
consciousness and the expression of 
his face which may become distorted, the distortion being a 
sign of injury lo the facial nerve by the disease or the opera- 
tion. The dressing is changed for the first time within 4-5 days, 
and then every other day. 

Salivary Fistula. A salivary fistula usually develops as a 
result of injury or operation in Ihe parotid region. The saliva, 
sometimes secreted in large amounts, especially during eating, 
may irritate the skin. To reduce salivation the patient is given 
liquid food and nonsour drink and is administered atropin per 
os or subcutaneously. The fistula is treated surgically. 

Harelip (labium leporinum). Faulty development of the face 
manifested in a lateral cleft in the upper lip (harelip) (tig. 23(5) 
docs not require urgent intervention because infants born with 
this deformity usually vory well adapt themselves to sucking. 
With a simultaneous fissure in the hard and soft palate (cleft 
palate) when, owing to failure of the internal edges of both 
palatine processes of the upper jaw to consolidate, a wide fissure 
exists between the nasal and oral cavities, and cold air may 



Fig. 230. Harelip 
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enter the infant’s respiratory tract, the infant easily develops 
catarrhal pneumonia and soon dies. The most essential factor, 
however, is that such infants can barely suck the breast and swal- 
low, Milk given through a nipple remains in the fissures and 
decomposes. Owing to this a harelip complicated by a cleft 
palate is urgently operated on, i.e., sutured. In other cases 
the harelip is corrected at the age of 1.5-2 years. 

Plastic Operations. Plastic operations on the face constitute 
a considerable part of surgery. 

Such operations are not infrequently performed for the pur- 
pose of correcting inborn defects (harelip), defects and cicatrices 
remaining after inflammatory diseases (lupus, noma), and after 
removal of tumours. 

Plastic operations are also performed for extensive deforming 
defects and cicatrices on the skin of the face, especially if they 
prevent the eyes, mouth, etc., from closing; these operations 
consist in covering the defects with flaps of skin taken from 
some other part or flaps on pedicles taken from distal parts, for 
example from the hand, or by free transplantation of strips of 
epidermis. 

DISEASES AND INJURIES OF TI1E JAWS AND TI1E ORAL CVVITY 

Surgery of the jaws and oral cavity is a branch of stomatology. 
Since the soft tissues of the oral cavity and the tongue are richly 
supplied with blood vessels, injuries to these tissues aro often 
accompanied by profuse hemorrhages and usually become in- 
fected because of the presence of virulent microbes in the oral 
cavity. Infections of wounds in the floor of the mouth run a very 
severe course and are accompanied by an ichorous discharge. 

Dislocations of the Lower Jaw (luxatio mandibulae). Dislo- 
cations of the lower jaw occur, particularly in elderly people, 
as a result of their opening the mouth too wide (for example, 
when yawning), hard blows at the lower jaw, etc. The picture 
of dislocation is quite characteristic — an open mouth and in- 
ability to close it, protruding chin, and retraction of the capitu- 
lum mandibulae anteriorly of the helix. Dislocations of the 
lower jaw are reduced as follows: the patient is seated on a low 
stool and an assistant holds his head; the surgeon places his 
thumbs on each side of the masticatory surface of the large lower 
molars and grasps with the other fingers the outer edges on each 
side of the lower jaw. By gradually but strongly pressing down- 
ward on the teeth he brings the capitulum mandibulae out of 
its abnormal position on the articular tubercle of the jaw in 
which it rests under the action of the muscles; after this the 
jaw is shifted somewhat posteriorly, although, it usually suf- 
fices to press the jaw downward for the capitulum -spontaneously 
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to enter the articular fossa. It should be remembered that in 
this case the jaw closes forcefully and may injure the one who 
is reducing the dislocation, for which reason it is necessary to 
wrap the firfgers in gauze beforehand. 

Fracture of the Jaw. Injuries to the jaws (fractures), the upper 
as well as the lower, are most frequently accompanied by si- 
multaneous injury to the mucosa and infection of the focus of the 
fracture. 

Particularly grave are bullet wounds in the jaws attended 
with considerable injury to the soft tissues and fragmentation 
of the bones. This region sustains about 8-10 per cent of all the 
injuries. 

Symptoms . The considerable destruction of bone and extensive 
injuries to the soft tissues characteristic of bullet wounds in the 
jaws often accompanied by coma create the erroneous impression 
that these cases are hopeless. 

Characteristic signs of fracture of the jaw are improper clo- 
sure of the teeth and intense pain on attempts at closing them. 
In these cases the mouth is half-open, there is abundant saliva- 
tion, an elongated face, edematous soft tissues and hemorrhage 
under the conjunctiva. 

Treatment . Aid for injuries to the jaws consists in arresting the 
hemorrhage, ensurancc of normal respiration, reposition of the 
fragments and their retention in the proper position, and preven- 
tion of infection. 

Hemorrhages are arrested by tamponing or by grasping and 
ligating the vessel in the wound. Respiration is rendered diffi- 
cult by the blood flowing into the respiratory tract, but most 
frequently by retraction of the tongue. 

During primary bandaging (for transporting the patient) in 
cases of injury to the lower jaw and difficulty of respiration 
(retraction of the tongue), as well as for the purpose of prevent- 
ing this complication, it is necessary to pull out the tongue. To 
do this, the tongue is punctured at the tip with the safety pin 
found in the first-aid packet and a strip of bandage is tied to 
the safety pin. The bandage is fastened to the patient’s clothing 
(on the chest). Another method may be used; it consists in punctur- 
ing the tip of the tongue, pulling a silk thread through the punc- 
ture and fastening the thread to tho patient’s thumb with his arm 
in a sling (Fig. 237). 

Unconscious patients must be transported with the head turned 
to a side; if the patient is conscious, it is best to transport him 
in a semi-sitting position, thoroughly wrapping up his head 
in winter. 

Subsequently, in cases of simultaneous injury to the floor 
of the ipouth, respiratory difficulty may arise and asphyxia 
may develop owing to edema of the vocal cords. 
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Preliminary treatment during the dressing of the wound con- 
sists in removing the foreign bodies and superficial free frag- 
ments of bone. Following this the wound is dressed. First aid 
for fractures of the jaw consists in temporary immobilisation 
by means of a wooden tongue depressor or piece of board (Fig. 
238). In fractures and injuries of the lower jaw immobilisation 
is achieved after reposition of the fragments by application 
of curved wire splints to the teeth. These wire splints connect 
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the teeth of the fragments with those of the unaffected part of 
the jaw (Fig. 239). 

Subsequently the patients require special and rather com- 
plicated treatment consisting in application of special splints 
and prostheses and administered only by stomatologists. 

Care of patients . Since the patients cannot rinse their mouths 
themselves and find it difficult to swallow, care of these patients 
consists mainly in repeatedly rinsing their oral cavity with 
disinfecting solutions of potassium permanganate, hydrogen 
peroxide, etc., from a rubber balloon during the day and night, 
otherwise stagnation results in the oral cavity, the saliva and 
mucus decompose, the wound becomes infected, and a putrefac- 
tive odour from the mouth appears. Rinsing the oral cavity and 
frequent changes of the dressings prevent these complications. 

The splints are disinfected with 2 per cent hydrogen peroxide 
solution. 

The patients are fed through a catheter introduced through 
the lower nasal passage (Fig. 240). This method, at first ap- 
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pearing difficult, proves very convenient and simple when prop- 
erly employed. The patients are given food usually twice a 
day, the drinks and liquid food (milk, sweet tea, broth with 
a scrambled egg) being administered each time in doses of 2-2.5 
glassfuls and sometimes more. The catheter is at first sterilised, 
coated with sterile vaseline oil and introduced through the 
right or left nostril (the one 
through which air passes more 
easily). While this is being 
done the tip of the nose is 
slightly raised and the cathe- 
ter is conducted along the low- 
er wall of the lower nasal 
passage in a horizontal direc- 
tion; the catheter must glide 
absolutely freely. When it en- 
ters the pharynx, the patient 
may tend to vomit, for which 
reason he is asked to swallow, 
the catheter continuing to be 
inserted. If the catheter hap- 
pens to enter the mouth it 
must be slightlv withdrawn. 

The same thing must be done 
if attacks of asphyxia orcough- Fig . 339. ttirc splints for the 
ing appear. After introduc- lower jaw and instrument 

lion of the catheter a check- tor twisting the wire 

up is made to see if it is in 

the proper position, whether the patient has a soundless voice 
and whether or not the air goes out through the catheter during 

respiration. If everything is in 
order, a funnel is placed into 
the external end of the catheter 
and a small amount of water is 
poured in. If the water does not 
flow into the funnel, the cathe- 
ter must be slightly withdrawn 
or, on the contrary, inserted 
deeper and turned. If the cathe- 
ter is in a correct position, the 
water will run through it rapidly 

Fig. 240 . Introducing n feeding and sometimes in spurts. Then 
caihtder through the nose the food that has been prepared 

is gradually poured into the fun- 
nel. When the feeding is over, the catheter is rinsed with water 
again and removed. 

Subsequently, and in milder cases soon after injury, it is 
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necessary to teach the patient to use the feeding cup or a funnel 
with a rubber tube attached to it. The tube is introduced into 
the mouth through the spaces between the teeth apd splints or 
behind the dental arch to the level of the posterior thi/d of the 
tongue. 

Liquid is administered carefully so that the patient may have 
enough time to swallow it. 

Approximate menu: a glass of milk and 25g of sugar in the 
morning; tea with milk, 25 g of sugar and one raw egg for break- 
fast; mashod-potato soup, thin semolina, and jelly for dinner; 
a glass of milk and a raw egg for supper. 

Various sets of instruments are used for operations in the oral 
cavity and on the jaws, depending on the character of the oper- 
ation (only on the soft tissue or on the bones as well). 

If the operation is performed under general anesthesia, a 
sterile mask is used, and the anesthetist must make suro not to 
infect the operative field. In a number of cases intermittent 
anesthesia is administered for such operations, i.e., the anesthe- 
tic is given until the patient falls asleep at which time some 
part of the operation is quickly performed; as soon as sensitivity 
returns, the operation is discontinued and anesthesia is admin- 
istered again. Local anesthesia or one of the forms of noninhala- 
tion anesthesia (intravenous hexobarbitone, rectal narcolan 
anesthesia) is even more convenient for operations in the oral 
cavity and on the face in general. The patient must not be totally 
anesthetised so that he may be able to expectorate or swallow 
the blood flowing into the pharynx; during total anesthesia 
with extinction of the reilexes the blood may gain entrance 
into the trachea and cause asphyxia or severe pulmonary com- 
plications. lor this reason it is more convenient to operate on 
the face and jaws with the patient in a semi-sitting position. 
Postoperative care of the patients is considerably complicated 
by the impossibility of feeding them through the mouth. In 
such cases the patients are fed as during fractures of the jaws. 

Inflammatory Diseases of the Periosteum of the Jaws. The 
infection spreads from the teeth and periodontium to the perio- 
steum of the jaws, resulting in purulent inflammation with in- 
volvement of the submucous tissue. This disease is usually called 
parulis. It is manifested in pain, swelling of the gum, and pyre- 
xia. Within a few days the abscess ripens and opens sponta- 
neously (if it is not opened surgically). 

In cases in which the infectious process involves the entire 
hone, acute osteomyelitis of the jaw develops and sequestra, 
fistulas, etc., aro formed. 

Inflammation of the periosteum of the jaw may be prevented 
by timely treatment of affected teeth. Parujis is treated with 
heat, i.e., rinsing with a hot tincture of sage (one teaspoonful 
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per glass) and hot compresses, and antibiotics. In most cases 
it is thus possible to prevent formation of an inflammatory 
infiltrate aijd abscess. 

If a purulent focus has formed, it is best to open it. The tooth 
which has caused the disease is usually extracted. 

Operations in the oral cavity are necessitated not only by 
injuries and inflammatory diseases, but also by a number of 
other processes: improper development, such as inborn cleft 
palate, and all sorts of tumours, for example sarcoma or cancer 
of the jaw. 


DISEASES OF THE TEET1I 

Diseases of the teeth and oral cavity occur very frequently. 
They owe their development primarily to poor oral hygiene, 
but the general state of health is also of some importance. Depend- 
ing on the state of the whole organism diseases of the teeth may 
run a more acute course and may quickly involve a number of 
teeth. Moreover, a defective tooth may serve as an antrum through 
which infection gains entrance into the organism. 

Dental Caries. Dental caries is a widespread disease. In addition 
to oral hygiene, the character of nutrition and the temperature 
of the food, occupational factors and the physiological stale 
of the organism (old age) also play an important part in this dis- 
ease. The molars are most frequently affected. The disease 
begins with dissolution of the enamel and ends in destruction 
of the teeth. Microorganisms penetrating into such teeth take 
part in the process and subsequently gain entrance into the 
pulp where they cause inflammation (pulpitis). 

During the carious process the teeth are sensitive to chemical, 
mechanical and thermal stimuli. In pulpitis spontaneous pains 
of a gnawing character arise and sometimes spread over the 
entire jaw, or the ear, temple, etc. The pains may be very in- 
tense and may last for a long time. Pulpitis may result in gan- 
grene of the pulp and its putrefactive decomposition. The treat- 
ment of caries consists in cleansing the cavity and filling the af- 
fected tooth. Pulpitis is treated by mortification of the pulp with 
an arsenous paste, removal of the pulp tissue and filling the tooth. 

To alleviate the pains, phenol solution with cocaine or other 
tooth drops are used; the drops are introduced into the cavity 
of the carious tooth on a small cotton ball (after first removing 
the remnants of food from the tooth). 

Periodontitis. Not infrequently the inflammatory process ex- 
tends from the tooth to its periodontium. This disease is called 
periodontitis. 

In its acute «1,age periodontitis is characterised by pain upon 
pressure on the tooth and a certain looseness of the toolh. During 
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a purulent process the pus is sometimes discharged through the 
root canal to the exterior; in some cases it breaks through the 
gum or from under the gum thus bringing the patiept relief. In 
diffuse periodontitis intense gnawing pains are noted, especially 
upon any contact with the tooth, swelling and redness of the gum 
at the affected tooth, pyrexia, etc. Treatment of acute purulent 
periodontitis consists primarily in establishing an outflow of 
the pus. If there is a filling, it is removed and the pus is drained 
through the canals. The affected tooth is extracted. 

In chronic periodontitis fungiform granulation tissue grows 
at the apex of the root (granuloma). Treatment of chronic perio- 
dontitis boils down either to disinfection of the root canals, re- 
moval (resection) of the root apex or extraction of the tooth. 

Teeth are extracted with special forceps under local anesthesia 
with a 1-2 per cent novocain-adrenalin solution and observance 
of all rules of asepsis. 

Hemorrhage Following Tooth Extraction. Bleeding after ex- 
traction of teeth is one of the frequent complications. It is inten- 
sified as a result of improper action, namely, extrusion of the 
blood clot with the tongue, rinsing, etc. It is best to hold a 3 per 
cent hydrogen peroxide solution in the mouth (without rinsing); 
tamponade of the dental alveolus, placement of a small roll of 
gauze between the teeth, the patient compressing the roll with 
his teeth, and, lastly, suturing the edges of the gum, are all use- 
ful. In rare cases it is necessary to resort to general measures 
aimed at enhancing coagulation of the blood. 


DISEASES AND INJURIES OF THE SKULL AND ITS CONTENTS 

Craniocerebral surgery is one of the most serious and important 
branches of surgical work. This chapter deals with injuries to 
the skull and brain and their consequences, inflammatory diseases 
of the brain (cerebral abscess), tumours of the skull, the brain 
and its meninges and a number of other diseases. 

Cerebral Hernia (encephalocelo). Newborn children sometimes 
have hernia in front, in the region of the bridge of the nose, or 
in the rear, in the occipital region. The tumours are covered 
with skin, but communicate with the content of the cranial cav- 
ity through defects in the cranial bones, [f the hernial covering is so 
thin that it may rupture, an urgent operation is required. If the 
hernial sac breaks and a light cerebrospinal fluid is discharged at 
the point of the break, a voluminous aseptic bandage must be ap- 
plied and the child must be immed iately referred for surgical treat- 
ment. The operation consists in a plastic closure of the bone defect. 

Concussion of the Brain (commotio cerebri).. In contusions 
of the head, for example blows on the head, the head striking 
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against the pavement during a fall in the street, a fall from a 
height, etc., very frequently no injuries to the skull are found, 
but the patient develops a characteristic picture of concussion 
of the brain? 

Concussion of the brain is a more serious result of trauma. At 
the moment the injury is sustained or immediately after it the 
patient loses consciousness. He produces the impression of a 
person who is fast asleep, breathes evenly and deeply, answers 
no questions and does not react to light stimuli. This condition 
is frequently accompanied by vomiting and involuntary urina- 
tion. It lasts several minutes, half an hour, and sometimes longer. 
Then the patient gradually recovers consciousness, but feels 
generally weak and dizzy, and has a headache and buzzing in the 
ears. It is characteristic that after regaining consciousness the 
patient cannot recall what happened. Complete unconsciousness 
at the moment the injury is sustained, vomiting and amnesia 
(loss of memory) are the most characteristic signs of concussion 
of the brain. 

First aid in concussion of the brain . After the patient has re- 
gained consciousness he must be ensured complete rest for a longer 
period of time and must be' administered sedatives (morphine, 
bromides, Asratyan’s solution, etc.). 

Contusion of the Brain (contusio cerebri). In contusions of 
the brain multiple hemorrhages are observed at points corre- 
sponding to the site of the blow or on Ihc opposite side. In addi- 
tion to hemorrhages, crushing of the brain substance with sub- 
sequent softening of its tissue is possible. The picture of the dis- 
ease at first resembles that of concussion of the brain, but the 
phenomena do not disappear within a few days as they do in 
cases of concussion of the brain, but increase, and focal symp- 
toms appear (pareses, paralyses, convulsive twitdiings). Con- 
tusions of the brain run different courses depending on the loca- 
lisation and extent of destruction of the brain tissue. The treat- 
ment and care of patients are generally I he same as in concussion 
of the brain. Phenomena of compression of the brain indicate surgi- 
cal treatment. 

Fractures of the Skull (fractura cranii). Injuries to the skull 
involving fractures of its bones run a severe course. Two main 
types of fractures of the skull are distinguished: fractures of the 
vault of the skull and fractures of the base of the skull. Fractures 
of the skull are sustained particularly frequently in street acci- 
dents (automobile accidents). 

Injury to cerebral tissue, intracranial hemorrhages and de- 
velopment of infections of the brain and the meninges in cases 
of open fractures are the main danger of cranial fractures. 

Fractures of {he vault of the skull constitute 70 per cent of 
all l he fractures of the skull and are either open or closed. 
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The fractures may occur in tho form of crarks, fragmentary 
fractures and fractures with impaction. It should be remembered 
that even a slight crack and impaction of the outer table (Fig. 
241, a) may produce considerable destruction insfde tho skull 
because the inner table of the flat cranial bones is impressed dur- 
ing fracluics into the membranes, and tho cerebral substance is 
injured moro than can be supposed by the outer appearance of 



Fig. 241. Fracture of the vault of the skull , and jntracranial 

hematoma 



the wound (Fig. 241,6).* In such cases bony fragments are formed, 
pressing on the brain, breaking the meninges, arteries and the 
very brain tissue, and causing intracranial hemorrhages (Fig. 
241, c). 

In most cases of skull fractures the victims lose consciousness 
at the moment the injury is sustained; in some instances they re- 
main unconscious for some time after sustaining the injury, vomit, 
have a slow pulse and other symptoms of concussion of the brain. 

Examination of the skull does not always reveal the fracture 
because separate fragments, crepitant under pressure, are pal- 
pated under the skin or impactions are observed only in severe 
cases; most frequently, however, the examination discovers 
hemorrhages and determines pain by palpation. Fractures of the 
skull exhibit the following focal symptoms: loss of functions of 
certain portions of the brain, paralyses of the extremities, dis- 
turbances in ocular mobility, distortion of the face and disorders 
of speech. Sometimes the extent of injury to the skull may be 
judged only by a roentgen picture. 

Injuries to the dura mater and intracranial hemorrhages are 
determined by a spinal puncture which yields a fluid with an ad- 
mixture of blood. The punqUire is also of therapeutic value since 
it reduces intracranial pressure. 

Patients with fractures of the skull, even closed ones, should 
be treated only in the hospital. The patients need a restful posi- 
tion, ice to the head, and long confinement to bed. They must 
be carefully watched because an urgent operation may be required 
if brain compression develops or sudden intracranial hemor- 
rhages occur. The following arc symptoms of increasing intracra- 
nial pressure in typical cases: unconsciousness, clonic spasms, 
dilation of the pupils, vomiting and slow pulse. 

Patients with fraclurcs of the skull require close attention, 
especially if they arc unconscious. In addition to the usual care, 
it is necessary to watch their skin in the sacral region because 
the patients may develop bedsores, especially since they not in- 
frequently urinate and defecate in bed. In some cases such pa- 
tients do not urinate at all and it is therefore necessary to drain 
their urine for a long time by means of a catheter, strictly ob- 
serving all the rules of asepsis. 

Danger of infection of the fracture focus and subsequently of 
the brain and the meninges is a specific feature of open fractures 
of the vault of the skull. 

During examination of the wound in the skin of the skull the 
fracture of the latter is determined by the presence of bony frag- 
ments, cracks, and Bony impactions in the wound, as well as 
pulsation in the depth of the wound, outflow of cerebral fluid 
and protrusion of cerebral tissue. In some cases, especially in 
minor wounds M*the skin of the skull, it is difficult to establish. 
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injury to the bone, and in these cases such injury must therefore 
be suspected. More precise data can be obtained only by special 
and roentgen examination. 

In closed fractures of the vault of the skull involving no com- 
plications the patients are carefully watched and given* conser- 
vative treatment, whereas in open fractures surgical treatment 
is, as a rule, required because of the danger of infection. Such 

patients must therefore 
be urgently delivered to 
a special medical estab- 
lishment for an opera- 
tion similar to those 
performed for injuries 
to the skull and brain 
(see below). 

Fractures o] the base 
of the stmll constitute 
30 per cent of the cra- 
nial fractures and usual- 
ly look like transverse 
cracks in its bones (Fig. 
242). The specific feature 
of these fractures is that 
they involve injury to 
the meninges. The mu- 
cous membranes in the 
region of the pharynx, 
the oral cavily and the 
region of the middle ear, 
as well as the tympanic 
membrane, also rupture 
simultaneously. Thus, these fractures are most frequently open. 
Infection from the nasal cavity and the pharynx may gain en- 
trance into the meninges and produce meningitis which con- 
stitutes the main danger of these fractures. 

Symptoms. Unconsciousness and other symptoms of concussion 
of the brain are noted at the moment of the injury and soon af- 
terwards. 

The main signs indicating these fractures are bleeding and some- 
times a discharge of cerebrospinal fluid from the nose, ear or 
mouth, paralyses of the cranial nerves, and hemorrhages under 
the conjunctiva. An accurate picture of the injury can be obtained 
by roentgenography. A lumbar puncture yields a fluid mixed 
with blood. 

Treatment . The patient must be put to bed with an ice bag 
on his head, but must not bo allowed to sit up. If the patient is 
unconscious, a lumbar puncture is desirable fbr the purpose of 
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reducing intracranial pressure. To prevent development of in- 
fection in the meninges, the patient is administered penicillin, 
other antibiotics, sulfonamides and urotropin (daily 2. 0-4.0 of 
urotropin p£r os or 10 ml of a 40 per cent solution intravenously), 
and must be kept in bed for 3-4 weeks, if the patient is unconscious 
the medical personnel must see to it that he does not soil him- 
self with urine and feces; they must prevent appearance of bed- 
sores and watch the patient’s pulse, respiration and temperature. 
If blood and cerebrospinal fluid ooze out of the ear, the latter 
must not be irrigated, but an aseptic dressing must be applied 
lo the region of the ear. Nor must the nasal cavity be irrigated. 
The personnel must watch particularly carefully for the appear- 
ance of possible complications. The severest complications of 
fractures of the skull responsible for enormously high mortality 
are, as has been pointed out above, compression of the brain by 
intracranial hemorrhages and inflammation of the meninges. 

With infection gaining entrance to the meninges the tempera- 
ture rises, headaches and rigidity of the occiput develop, the pa- 
tient loses consciousness and convulsions begin; lumbar punc- 
tures yield a turbid fluid. Such patients have to be particularly 
closely watched and tended.,' 

Cerebral Compression. This is the most dangerous complication 
in any cranial injury. The picture of compression of the brain 
is most clearly manifested in intracranial hemorrhage (Fig. 241, c), 
but may also be conditioned by edema of the brain during its 
injury, as well as impaction and pressure of bony fragments in 
fractures. It is characterised by a gradual increase in the symp- 
toms, sometimes after a certain lucid interval which follows 
the injury. The symptoms of cerebral compression are: headache, 
vomiting, restlessness, constriction and then dilation of the pu- 
pils, absence of reaction to light, slow pulse, wheezy breathing, 
sleepiness and unconsciousness. Cerebral compression not infre- 
quently reveals focal symptoms. 

It should be firmly remembered that, owing to intracranial 
hemorrhage, symptoms of compression appear, as a rule, not im- 
mediately after the trauma, but after a certain uneventful period 
which may last from several hours to several days (in cases of 
so-called secondary hemorrhages). It follows that all patients 
with injuries to the skull, even the slightest injuries, must bo 
kept under most careful medical observation for several hours 
immediately following the injury. Numerous accidents show that 
very frequently patients with severest intracranial injuries felt 
quite satisfactory or lia^l the most insignificant symptoms (slight 
vertigo, nausea, etc.) during the first hours after the injury. If 
insufficiently experienced physicians failed to attend to such pa- 
tients, the latter suddenly died soon afterwards with symptoms 
of compression of the brain. Even those persons who are discharged 
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in a satisfactory condition a few hours after tho injury must 
be instructed to return to a hospital the moment the slightest 
symptoms appear. These instructions must also be given to the 
people in the patient’s immediate surroundings. * 

The first aid to be administered for cerebral compression is 
surgical elimination of tho compression. Ice is temporarily ap- 
plied to the patient’s head and sometimes hypertonic solutions 
(5 ml of a 40 per cent urotropin solution, 20 ml of a 40 per cent 
glucose solution, 10-20 ml of a 10 per cent common salt solution) 
are administered intravenously. 



Fig. 243. Diametrical wound of llio s ull 


Cranial Wounds (vulnus cranii). One of the most frequent and 
severe injuries to the skull and its contents is an open injury 
(wound). Such injuries occur in street and industrial accidents, 
and are particularly numerous in wartime. 

Bullet wounds in the skull are some of the most important in- 
juries as regards both their frequency and severity; they may 
be tunnel and blind wounds. 

Tunnel wounds are divided into tangential, in which the bullet 
canal runs near the cranial wall, and diametrical, in which the 
canal runs into the interior of the skull, to its centre, and paral- 
lel to its base cither longitudinally or transversely (Fig. 243). 

The distinguishing characteristic of skull wounds is that they 
are extremely grave. Rifle bullets wounding the skull at short 
distances (no more than 100 m) inflict very severe injuries to the 
brain because its substance is semi-liquid. The cranial bones 
spring cracks running from the wound of entrance in the direc- 
tion of the wound of exit (Fig. 244). The cranium suffers partic- 
ularly great changes at the point of the bullet’s exit, the wound 
of exit usually having mangled edges and being larger than the 
wound of entrance. 

As the bullet passes through the brain it bruises the cerebral 
tissue and causes its subsequent necrosis and softening around 
the wound canal. . • 
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Owing to edema of the cerebral tissue and increase in the 
amount of the cerebrospinal fluid in the ventricles, the cerebral 
substance protrudes through the wound (prolapse of the brain). 
The softencrtl cerebral substance is not infrequently discharged 
through the wound. The healing is very slow because cerebral 
tissue is scarcely able to form granulations. 

Symptoms . Persons sustaining cranial wounds usually lose 
consciousness at the moment the injury is sustained; later, con- 
sciousness frequently returns, but sleepiness or excitement, 
vomiting, paralyses, slow pulse and a number of other nervous 
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phenomena (disorders on the part of the sense organs, etc.) may 
appear. 

In cases in which there is a large wound and palpable or crepi- 
tant fragments of bone are found in or around the wound it is not 
difficult to diagnose an open skull injury. In other cases the diag- 
nosis may be made on the basis of the position of the wound canal 
(which can be determined by mentally connecting the wounds of 
entrance and wounds of exit), the outflow of cerebrospinal fluid, 
prolapse of cerebral substance from the wound and pulsation of 
the blood which fills the floor of the wound. 

Sometimes it is very difficult to decide whether the injury is 
one only of th<5 cranial integuments or it also involves the cra- 
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nial bones and the brain because the aforesaid symptoms of in- 
jury to the skull and brain may at first be absent. A diagnosis 
must therefore be made on the basis of careful examination and 
observation. 

To prevent infection of the meninges and the brain during 
injuries to the skull, f irst aid consisting in application of a dress- 
ing must be administered as early as possible. Before application 
of the dressing the hair must be clipped and the skin around the 
wound painted with iodine tincture. It is still better to shave the 
hair around the wound, covering the latter with sterile material 
and shaving away from the wound without lathering the head. 
Because of the pain suffered by the patient the latter is sometimes 
shaved before the operation when he is already under anesthe- 
sia. Jn cases of prolapse of the brain the latter must not be reposi- 
tioned. Tn cases of considerable bleeding a pressure bandage i 6 * 
applied. 

The patients must be transported in a position with the head 
raised so that it is not shaken during transportation. In injuries 
to the brain it is very important to ensure most rapid and most 
convenient transportation (air transportation is the best) so as 
to deliver the patient to a medical establishment as soon as 
possible, because in cases of injury to the skull the best results 
are produced by early surgical treatment. If the patient is un- 
conscious and breathes with difficulty (retraction of the tongue), 
it is necessary to eliminate the danger of asphyxia by Jigating 
the tongue. 

The operation consists in cleansing the wound and removing 
the bony fragments, trephining the skull, arresting the hemor- 
rhage and removing the crushed cerebral tissue. During the hrst 
days after the operation the patient must not be transported. 
In wartime it is therefore best to transport patients with cranial 
wounds before the operation. 

Subsequent treatment, if the wound has been left open, con- 
sists in dressings, the latter being made very carefully so as not 
to injure the prolapsing cerebral tissue. The wound usually heals 
very slowly: the prolapsing cerebral substance is drawn in but 
gradually and the wound fills out with granulations rather late. 
If the dressing is soaked in cerebral fluid, it is necessary to 
apply more dressing material. Since infection inevitably gains 
entrance into the wound from the hair and skin at the moment 
of injury, brain wounds are always considered infected. Infec- 
tion may cause inflammation of the meninges (meningitis), an 
inflammatory process in the cerebral tissue (encephalitis) and 
an abscess of the brain, which are very dangerous to life. 

The following are symptoms of developed infection, which are 
usually manifested several days, and rarely several weeks, after 
the injury: pyrexia, coma (if the patient happenbd to regain his 



consciousness after the injury), convulsions, sometimes excite- 
ment or complete prostration. Death often ensues very 
soon. 

Care . Patients with injuries to the brain are given the same 
care as those who are unconscious. The patient’s head is placed 
on the side opposite to the wound and is surrounded with pil- 
lows or sand bags. The mouth and skin, especially that on the 
back, must be kept particularly clean, the latter being rubbed 
down every day; urination and evacuation of the bowels must 
be very carefully watched; in cases of urinary retention the urine 
is drained with a catheter. The sides of the bed are protected 
with nets or sheets because in his state of excitement the patient 
frequently jumps up and performs forceful movements, and may 
therefore fall off the bed. After recovery persons with cranial 
wounds sometimes retain nervous phenomena (paralysis, epi- 
lepsy, etc.) which incapacitate them, in some cases these defects 
subsequently require surgical treatment. 

Cerebral Abscesses. A local purulent process in the cerebral 
tissue (abscess) develops as a result of infection gaining entrance 
into it during injuries to the brain. But an abscess may also de- 
velop as a result of infect ion, penetrating from a purulent focus 
on the head (purulent processes of the cranial integuments, 
inflammation of the middle ear, purulent inflammation of the 
mastoid process) or being brought with the blood stream from 
some distant purulent focus (for example, from a pulmonary 
abscess). 

In cerebral abscess the picture of the disease is not always clear 
because of the depth of the process and the peculiarities of its 
course. The temperature may be high, slightly elevated or nor- 
mal. The changes in the blood usually indicate an inflammatory 
process (increased leukocytosis, shift to the left and a high erythro- 
cyte sedimentation rate). 

An abscess of the brain is usually accompanied by considera- 
ble general cerebral phenomena (headaches, slow pulse, some- 
times impaired vision, unconsciousness, etc.) and focal cerebral 
symptoms indicating affection of some part of the brain (paraly- 
ses, disorders of the sense organs, etc.). 

Abscesses of the brain take a very severe course and the prog- 
nosis is often unfavourable. Treatment is surgical, although it 
is not easy precisely to establish the locution of the abscess. After 
an operation usually consisting in trephining the skull and open- 
ing the abscess, the latter is drained. 

The care of these patients is the same as that of unconscious 
patients suffering from cranial injuries. The patients are placed 
in a restful position with ice applied to the head. 

Trephining the. Skull. Surgery is the only method of treating 
most of the foregoing diseases. The technique of trephining 
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differs from the other operations considerably. It was very thor- 
oughly elaborated at the Burdenko Central Neurosurgical Insti- 
tute. . 

Trephining is resorted to in injuries and fractures, in cases of 
pressure on the brain following various injuries to the skull 
(skull defects), and in abscesses and tumours of the brain, hy- 
drocephalus, etc. 

Clinically it is possible to classify as brain tumours the tu- 
mours deriving from cerebral tissue (gliomas, gliosarcomas), in- 
tracranial tumours of the nerves, tumours deriving from mem- 
branes and tumours of the bone if they press on the brain. 

The symptoms of cerebral compression and elevated intracra- 
nial pressure include persistent headaches, vomiting, slow pulse, 
impairment and then loss of vision (symptom of papilledema dur- 
ing examination of the fundus oculi). 

For trephining the patients are prepared as for any major 
operation. Shaving the hair on the head is a serious factor. The 
head must be shaved very carefully so as not to injure the skin 
in the morning before the operation because small cuts may 
become infected and thereby interfere with the asepsis of the 
operation. 

Trephining begins with an incision of the skin, most frequently 
in the form of a flap; the periosteum is moved aside and the skull 
is opened in several places with special drills, after which the 
bony bridges between the holes are nipped with bone-cutting 
forceps or arc sawed. The most impoitant part of the operation, 
i.e., the operation on the cerebral tissues and meninges, begins 
after opening the skull. Before this part the operative field is 
usually encircled with towels again and the instruments are re- 
placed. 

The bleeding from the cranial bones is arrested by compress- 
ing these bones with sterile wax; the hemorrhage from the brain 
and meninges is arrested by irrigation with hot (40-50°C) physio- 
logic saline solution which must be prepared beforehand. After 
the operation on the brain the dura mater is sutured with thin 
stitches (preferably with catgut), the removed piece of the skull 
is put back in its place and the skin is also sutured. 

The postoperative care of these patients is serious and complex. 
In some cases the patients are unconscious for several days after 
the operation. It is necessary to watch carefully that the patients 
do not develop bedsores; it is also necessary to drain their urine 
(strictly observing all the rules of asepsis), continuously to keep 
ice on the head, and administer intravenously hypertonic solu- 
tions of glucose and urotropin several times per day. If they 
fail to regain consciousness for a long time, they have to be fed 
like little children. If a patient is greatly excited and jumps 
off the bed, he must be restrained, and sheets or H nets must be 
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fastened to both sides of the bed to prevent him from falling on 
the floor. 

During thg days immediately following the operation it is nec- 
essary particularly carefully to watch the pulso which may 
become tense and slow, indicating cerebral compression by intra- 
cranial hemorrhage or cerebral edema. After the operation the 
patients may also die of acute anemia caused by extensive loss 
of blood, and of shock produced by severe injury to the nervous 
tissue during the operation. Lastly, the postoperative course of the 
disease may become aggravated by a purulent infection of the 
meninges (meningitis) which is manifested in pyrexia, headaches 
and then unconsciousness, inability to touch the chest with the 
chin (rigidity of the occiput) and a number of nervous phenomena. 



INJURIES AND DISEASES OF THE NECK, TRACHEA 

AND ESOPHAGUS 

Wounds of the Neck. Owing to the presence of large blood 
vessels (carotid artery, jugular vein) and vital organs (trachea, 
esophagus, etc.) in the neck, the injuries to the latter are very 
dangerous. If an artery is injured, extensive hemorrhages threaten- 
ing the patient’s life are possible; injury to the common carot- 
id and subclavian arteries is particularly dangerous. In these 
cases first aid consists in application of pressure to the arteries 
and subsequent rapid delivery of the patient to a medical insti- 
tution for ligation of the injured vessel. 

The common carotid artery is pressed with the thumb or tho 
four other fingers to the transverse processes of the cervical 
vertebrae at the medial edge of the sternocleidomastoid 
muscle. 

The subclavian artery is pressed against the first rib over tho 
clavicle on the borderline between its internal and middle thirds. 
The artery may be compressed by drawing the corresponding arm 
of the patient downward and backward, in which caso the artery 
is compressed between the clavicle and the first rib. 

In injuries to the large veins of the neck (jugular and sub- 
clavian) air may be sucked in through the central end of the vein, 
which leads to air embolism and death. The aid to be administered 
consists in immediate compression of the vein in the wound 
followed by its surgical ligation. 

Injuries to the esophagus are usually manifested in difficulty 
of swallowing and sometimes bleeding from the mouth. They 
are also attended with severe infection of the wound. An in- 
flammatory proct'ss develops near the esophagus, extends to the 
mediastinum (mediastinitis) and usually ends lethally. When 
injury to the esophagus is suspected, the patient must complete- 
ly abstain from taking food and drink by mouth and must not 
swallow even saliva; the wound has to be opened surgically. In 
some cases the injured esophagus is sutured. 

The usual instruments employed in operations on the soft tis- 
sues are also prepared for this operation; a gastric tube is added. 



After the operation the patients have to be fed through a feeding 
tube or a gastric fistula made surgically for this purpose. 

Injuries to Jhe trachea are also dangerous because together with 
the air a lot of blood gains entrance into the trachea and is likely 
to cause asphyxia. Moreover, the small outlet creates a danger 
of compressing the organs with the air coining out of the tra- 
chea (subcutaneous emphysema). Subcutaneous emphysema 
is characterised by an appearance of a swelling on the neck; the 
swelling rapidly enlarges and spreads to the face, chest and over 
the whole body. Pressure on the swollen skin produces crepitation. 

In addition to the foregoing complications, there is also a dan- 
ger of asphyxia owing to edema of the rima glottidis. 

First aid in injuries to the trachea consists in swift delivery 
of the patient to a medical institution for urgent surgical inter- 
vention. If the patient breathes through the wound, no dressing 
must be applied; instead of a dressing a wet gauze curtain must 
be placed on the neck. In cases of respiratory difficulty a tracheot- 
omy tube may be inserted in the trachea through the wound. 
To facilitate expectoration of the blood which flows into the tra- 
chea, the patient should be transported in a sitting position with 
head inclined forward, or on his side, but never on his back. 

In cases of open wounds the hemorrhage should be arrested by 
ligation of the bleeding vessels. 

In early operations the prognosis is relatively favourable. Sub- 
sequently such patients require careful attention because edema 
of the rima glottidis may lead to respiratory disorders necessi- 
tating a tracheotomy. 

In addition to the aforesaid organs, injuries to the neck may 
involve the nerves of the brachial and cervical plexuses and the 
spinal cord; these injuries are characterised by paralyses and 
other nervous disorders. 

Lymphadenitis and Phlegmons of the Neck. Various purulent 
diseases occur on the neck. Carbuncles are not infrequent on its 
posterior surface and purulent inflammations of the cervical 
lymph nodes on tho anterior and lateral surfaces. Infection gains 
entrance into the lymphatic vessels through the tonsils, the oral 
cavity or from purulent processes on the face. The nodes along 
the anterior edge of tho sternocleidomastoid muscle are most 
frequently affected. The purulent processes on the neck are noted 
for their tendency to spread along the cervical organs (esophagus, 
vascular bundle) into the thoracic cavity. To prevent such spread 
requires vigorous early surgical intervention. It should be re- 
membered that during a purulent process on the neck, which has 
an extensive vascular network, the walls of tho vessels may be 
corroded by pus and may start bleeding. Drains must not be left 
in cervical woun4s for a long time because they foster formation 
of decubitus ulcers of vessels, which may also cause bleeding. 
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Another complication of the purulent process on the neck, 
which must not be overlooked, is respiratory difficulty owing 
to edema of the rima glottidis. The aid administered during this 
complication requires the same treatment as is usually adminis- 
tered for tracheal stenosis, i.e., a tracheotomy and early, incision 
of the purulent focus. 

Phlegmon of the floor of the mouth, which usually extends 
to the neck, is a peculiar and at the same time very severe and 
dangerous disease. It is known as Ludwig’s angina. Symptoms: 
dense swelling under the lower jaw, pyrexia, grave general con- 
dition and general septic phenomena. The disease develops very 
rapidly, the swelling descends to the neck and may cause respi- 
ratory difficulties (edema of the trachea). 

After early and vigorous surgical intervention, even before 
formation of an abscess, the disease takes a milder course. 

Tuberculosis of the Cervical Lymph Nodes (tuberculous lym- 
phadenitis). This very frequent disease is localised in the supra- 
clavicular region, namely, in front and in back of the sternocleido- 
mastoid muscle under the lower jaw. It is observed mainly in 
children. Clinically it begins with an enlargement of the lymph 
nodes. After enlarging, the nodes, which are almost painless and 
are palpated as a chain during this period, merge and form clus- 
ters; the tubercular foci decompose, dissolve and give rise to very 
painful abscesses. The abscesses open spontaneously and form 
fistulas with cyanotic edges, sluggish granulations and a con- 
siderable amount of liquid pus. They heal very slowly. 

The treatment of this disease is the same as that of tuberculosis 
in general, phototherapy being administered locally; during de- 
composition of the nodes punctures are made and an iodoform 
emulsion, or preferably streptomycin, is administered into the 
focus. Incisions are made only in cases of additional secondary 
purulent infection. Usually, the patients do not have to be con- 
fined to bed. 

Goiter (struma). Goiter is a disease of the thyroid gland involving 
its enlargement. 

In some areas (for example, in Switzerland, and in the Soviet 
Union— the Caucasus, Urals, Altai and other, mainly highland, 
regions) goiter occurs frequently and among broad sections of 
the population (endemic goiter). Its endemic character is appar- 
ently connected with the drinking water, especially with its 
deficiency and consequently, tho organism’s deficiency, in 
iodine salts. 

In addition to endemic goiter there are also individual cases 
of goiter in different areas (sporadic goiter). 

The enlargement of glandular tissue in this disease is of a na- 
ture of real hyperplasia of the organ; depending^ on the degree of 
development of the particular tissue the goiteif may be parenchy- 



matous (hyperplasia of the glandular substance proper), fibrous 
(connective tissue), vascular and colloid (with a large accumu- 
lation of thf glandular secretion). Goiter may be diffuse, encom- 
passing the whole gland, nodular, in which case only a certain 
part of the gland is affected, and combined. Sometimes goiter 
grows to enormous size. 

Symptoms . The main symptom o goiter is a swelling dearly 
visible on the neck; it is situated medially from the sternocleido- 
mastoid muscles and shifts during swallowing (Fig. 245, a). 
The swelling begins to compress the cervical organs and to ren- 



Fig. 245 , a Goitei 



Fig. 245 y b. BcLseiloVs 
disease 


der respiration difiicult only when it develops to considerable 
size. In endemic areas where goiter sometimes develops in early 
childhood a dislurhance in the function of this gland involves 
profound mental changes (cretinism). 

The prophylactic measures which prevent the appearance of 
goiter in endemic areas include, in addition to improvement of 
the general hygienic conditions and supply of good drinking 
water, long-continued administration of small doses of iodine 
salts added to the common salt used by the population. The thy- 
roid gland may become enlarged without disorders oi its endocrine 
function, although its enlargement often entails intensification 
of its function. 

Basedow’s Disease (thyrotoxicosis). In this form of goiter 
the enlargement of the gland, which sometimes may not even 
be particularly great, is accompanied by profound disturbances 
in internal secretion. This disease is most frequently sporadic. 
A psychic trauma very often serves as an etiologic factor. The 
patients (mostly* women) exhibit tachycardia, hidrosis, tremor 
of the hands, exophthalmos (Fig. 245,6), extreme weakness, 
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emaciation, irritability, impaired memory and sharply increased 
basal metabolism. 

The therapeutic treatment of this disease consists, in adminis- 
tration of small doses of iodine, methylthiouracil and radioac- 
tive iodine. If this treatment fails to produce good, permanent 
results, surgical treatment is resorted to; the latter is more effec- 
tive if it is administered early. 

Surgical treatment of goiter and Basedow's disease consists 
in partial resection of the gland. Patients with simple goiter 
are prepared for operations as usual and require no special care, 
whereas those suffering from Basedow’s disease are given spe- 
cial preparation for the operation, i.e., they are administered 
small doses of iodine (from one to fifteen drops of iodine tinc- 
ture in milk three times a day) or Shereshevsky’s pills for a 
period of 2-3 weeks. 

The operation is usually performed under local anesthesia, 
especially in cases of Basedow’s disease, and requires the usual 
instruments employed for operations on soft tissues and a large 
number of hemostatic clamps; in severe cases of large and malig- 
nant goiters a set of instruments for tracheotomy is added. 

Care. After the operation the patients must be kept in a half- 
sitting posilion to prevent the tissues of the neck from straining and 
to facilitate respiration. The heart must be carefully watched be- 
cause of the possibility of sudden death after operations for Ba- 
sedow’s disease. Moreover, operations on goiter may bo followed 
by hemorrhages from the wound; simultaneous mistaken exci- 
sion of the parathyroid glands may result in spasms (tetany). 
Treatment of the spasms consists in administration of calcium 
salts (10 per cent solution of calcium chloride in doses of one 
tablespoonful) per os. 

Myxedema. This disease of the thyroid gland accompanied by 
diminution of its function produces in adults a picture of 
myxedema (wrinkled and dry skin, loss of hair and teeth, lowered 
metabolism, apathy, fatigue, headaches and cessation of tho 
menses). Retarded development and sluggish metabolism is 
observed in children; in milder cases the weakening of the func- 
tion of the gland in childhood is manifested in mental under- 
development, low learning ability and poor growth. 

Treatment . In this disease, as generally in cases of low thy- 
roid functioning, administration of thyroulin in a dose of 0. 1-0.3 
three times a day is indicated. 

Laryngeal Stenosis (stenosis laryngis). In some cases constric- 
tion of the lumen of the larynx is observed; this produces a grave 
clinical picture (stenosis). In adults stenosis occurs in tubercu- 
losis and tumours of the larynx, in inflammation of the laryn- 
geal cartilages, typhus, edema of the vocal cords, and a number 
of other diseases, as well as in operations and traum£\s on the neck. 
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The first symptom of laryngeal stenosis is increasing respi- 
ratory difficulty. The patient becomes uneasy, breathes with 
a peculiar wheeze and inhales noisily. Owing to the insufficiency 
of air entering the lungs during inhalation, the jugular fossa, 
intercostal spaces and hypogastric region are retracted. A cyanot- 
ic colouring of the skin and lips appears because of an oxygen 
deficiency in the blood. Asphyxia sometimes occurs suddenly, 
in attacks, during sleep, and sometimes increases gradually. 
The picture of laryngeal stenosis is most characteristic in chil- 
dren affected with croup. 

As soon as the first signs of increasing laryngeal stenosis appear 
the intermediate medical personnel must summon a physician 
because the disease sometimes progresses very rapidly. As a tem- 
porary measure, it is recommended to give the patient a hot foot 
bath (one teaspoonful of mustard, the temperature of the water 
43°C), apply mustard plasters to the calves, administer an in- 
halation and put the patient in a half-sitting position. While 
this is done, everything that is necessary for a tracheotomy and 
intubation is prepared. Laryngeal stenosis necessitates a trache- 
otomy. 

Tracheotomy. The essence of this intervention consists in 
opening the trachea through an incision of the neck along the 
midline and insertion of a tube (tracheotomy cannula) into the 
trachea (see Fig. 65), the patient breathing through this cannula. 
Sharp and blunt retractors, a scalpel, a tenaculum for holding 
the trachea, a tracheal dilator, tracheotomy tubes of different 
sizes, hemostatic instruments, needle holder and needles, silk, 
novocain solution and a syringe are prepared for the tracheotomy. 

After the operation the tracheotomy lube remains in the 
wound, a strip of gauze is placed under it and a small gauze bib 
is made over it. To prevent the tube from slipping out, it is fast- 
ened to the neck by a strip of gauze. The nurse must be able to 
handle the tube, i.e., to take out its internal inserting part and 
reintroduce it after cleansing it of the mucus. 

The inserting part is taken out as follows: the tube is held 
in place and the pin in the upper part of the tube shield is turned 
so that it comes over the slit of the internal tube. After this the 
internal tube is easily removed if pulled by the shield. 

Before the tube is boiled it must be cleansed of the adhering 
mucus. The internal surface of the tube must be washed and 
cleaned with particular care by pulling a probe with a piece of 
gauze through it. 

Tracheotomised patients require careful watching since they 
may develop respiratory difficulties not only because of obstruc- 
tion of the internal tube, but also for other reasons, the most 
serious of which are a falling-out of the tracheotomy cannula 
and subcutaneous* emphysema. 
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If air enters the subcutaneous tissue, bypassing the tube after 
a tracheotomy, subcutaneous emphysema develops and renders 
respiration difficult. Subcutaneous emphysema may be discov- 
ered by the appearance of a swelling, crepitant under pressure, 
in the region of the neck. It is necessary to summon a physician 
immediately in order to open the wound and insert the tube prop- 
erly. The other complication— falling-out of the cannula from 

the trachea— is charac- 
terised by difficulty of 
breathing, the air no 
longer entering or com- 
ing out through the 
tube. This complication 
also requires urgent sum- 
mons of a ph>sician. 

Foreign Bodies in the 
Respiratory Tract. Not 
infrequently foreign 
bodies gain entrance into 
the respiratory tract, 
especially in children. 
During inhalation, 

laughter, fright, crying 
or talking any object 
which happens to be in 
the mouth may pene- 
trate into the respiratory tract under the vocal cords and usually 
cannot come out. Pointed foreign bodies, for example fish bones, 
aro sometimos retained in the trachea, whereas other foreign 
bodies usually penetrate deeper and may enter the large 
bronchi. 

The things most frequently found in the respiratory tract are 
sunflower seeds, and less frequently— nutshells, buttons, beads, 
fish and meat bones, pins, tacks, paper clips, and all sorts of small 
things which children, and sometimes even adults, take in their 
mouths. Immediately after a foreign body has found its way into 
the respiratory tract, the patient develops an attack of asphyxia 
and coughing. Sometimes a foreign body produces no other symp- 
toms; in other cases the respiratory disorder continues and is 
manifested in dyspnea, cyanotic colouring of the integuments 
and from time to time attacks of coughing. 

In such cases the disease very frequently takes an unfavourable 
course, especially in children; a number of grave complications 
in the lungs appear and, if the foreign body is of considerable 
size, death due to asphyxia may ensue. The foreign body must 
therefore be removed from the respiratory tract as soon as pos- 
sible. 
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Foreign bodies are removed by a special instrument — bron- 
choscope. The mucosa of the pharynx and larynx is painted with 
a 5 per cent dicaine solution (in children under general anesthe- 
sia), the tube of the bronchoscope is introduced through the 
mouth into the trachea and after examination the foreign body, 
thus found, is removed through the tube (Fig. 246). 

DISEASES OF TIIE ESOPHAGUS 

In addition to injuries to the cervical part of the esophagus 
discussed above, injuries to its intrathoracic part are also pos- 
sible; these are injuries with still graver infections, which soon 
end lethalty, especially since they are usually accompanied by 
injuries to other thoracic organs. 

Foreign Bodies in the Pharynx. Pointed foreign bodies, mainly 
fish bones, gaining entrance into the pharynx usually get stuck 
in the tonsils. In such cases patients feel a stinging pain, espe- 
cially when swallowing, and point at the precise location of the 
foreign body. Examination of the pharynx and pressure on the 
tongue with a tongue depressor or spoon reveal the bone sticking 
in the tonsil, and the bone can be easily extracted with a forceps 
or other similar instrument. It should be remembered that fre- 
quently, after going through the pharynx and injuring it super- 
ficially, the foreign body gains entrance into the stomach and 
even further, while the patient retains only a sensation that the 
foreign body is still at the point of injury. 

Foreign Bodies in the Esophagus. The things which most fre- 
quently gain entrance into tho esophagus are meat and fish bones. 
During rapid eating such large bones sometimes penetrate into 
the esophagus that it is a wonder the patient did not notice them. 
Not infrequently small objects — coins, plum pits, buttons, etc. — 
gain entrance into the esophagus, especially in children. Lastly, 
false teeth and large soft pieces of food (meat, pieces of apple, 
etc.) also get stuck in the esophagus. 

On entering the esophagus a foreign body usually produces 
a characteristic picture. The patient feels that something is stuck 
in his throat and finds it difficult to swallow; sometimes even 
liquid fails to go through and is ejected by vomiting. In cases in 
which large bodies penetrate into the esophagus the patient not 
infrequently develops respiratory difficulties and asphyxia, al- 
most always feeling a pain at the point where the foreign body 
got stuck, or a shooting pain in the back. The pain is particularly 
sharp if the pointed bodies stick in the esophageal wall. The 
results vary with the character of the foreign body. Smooth and 
not very large bodies may pass into the stomach, whereas point- 
ed bodies not infrequently perforate the esophagus and cause 
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purulent infection of paraesophageal cellular tissue which often 
ends lethally. The prognosis is serious in all cases. The foreign 
body must be removed from the esophagus as soon as possible. 

If a soft or hard but not pointed foreign body Has got stuck 
in the pharynx, an attempt to remove it with a finger may be 
made. The vomiting motions developing in such cases aid in 
removing the foreign body. Sometimes the patients are given 
water (if they can swallow), liquid food or an oily gruel to help 
push the foreign body through into the stomach. If the bodies 
in the esophagus are large or pointed, the patient must be sent 
to a hospital for an esophagoscopy. The mucosa of the pharynx 
and esophagus is painted with a 5 per cent dicaine solution, after 
which an esophagoscope with a large-diameter tube is introduced 
into the esophagus and the foreign body is removed through the 
tube with forceps. 

Stenosis of the Esophagus. Stenosis of the esophagus is a very 
severe and not infrequent disease. Cicatrisation after burns with 
concentrated acids or alkalis sustained by the esophagus 
serves as the main cause of stenosis. The stenosis is progressive 
and in the end even water ceases to pass through the esophagus. 

Systematic bouginage of the esophagus after a burn is a preven- 
tive measure. Treatment of esophageal stenosis also consists 
in systematic bouginage. 

In cases of total esophageal obstruction a fistula is made in the 
stomach (gastrostomy) to feed the patient. The instruments used 
in laparotomies, intestinal clamps and a medium-diameter drain- 
age tube are prepared for gastrostomies. 

During the first day such patients are usually given no food 
either by mouth or through the drainage tube. From the second 
day on small portions (50-100 ml) of liquid food (broth, milk, 
eggs, oils, cream, etc.), are introduced through a funnel into the 
drainage tube which remains in the fistula. It is necessary to 
feed the patients frequently (every 2-3 hours). The amount of 
food introduced into the stomach is increased only on the 6th 
or 7th day (1-2 glassfuls at each feeding). Subsequently it is very 
important to teach the patients thoroughly to masticate their 
food, spit it in its ground form, moistened with saliva and some- 
times with some other fluid, into the funnel and thus introduce it 
into the stomach through the fistula. If the patient learns to 
eat in that manner, he may bo prescribed a general diet. In such 
cases the patient not only ceases to lose weight, but on the con- 
trary gains weight. In cases of total esophageal obstruction a 
plastic operation on the esophagus is performed. 

Cancer of the Esophagus. Cancer of the esophagus is a very 
frequent disease. It is observed mainly in the middle and lower 
thirds of the esophagus, i.e., in its thoracic part, above or di- 
rectly at the point of its passage through the diaphragm. Cancer 
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produces a stricture which embraces the esophagus circularly 
and reduces its lumen. Sometimes a cancerous tumour (scirrhus) 
completely obstructs the lumen of the esophagus. In the process 
of its development the cancerous tumour decomposes and ul- 
cerates. The developing tumour extends to the trachea and 
mediastinum, affects the lymph nodes of the mediastinum and 
produces metastases into the liver and other organs. Usually, 
however, the patients do not live long enough for these com- 
plications to develop. 

Cancer of the esophagus most frequently affects men (80-90 per 
cent) at the age of 50-60 years. Of the etiological factors condu- 
cive to development of cancer mention is made of irritation of 
the esophageal mucosa with alcohol, hot food and substances 
which, in cases of smokers, get into the saliva from the smoke. 

Symptoms . The main symptom of cancer of the esophagus is 
dysphagia , i.e., difficulty in swallowing. At first the patient has 
difficulty only with solid food and must therefore drink after 
each swallow and change to a more liquid diet; subsequently 
liquid food also begins to pass through the esophagus with dif- 
ficulty. The patient starts regurgitating small amounts of food 
and coughs after swallowing. Pains are added to the difficulties 
in the passage of food at first during swallowing; then they be- 
come constant, irrespective of eating, r lhe patient notes the ap- 
pearance of a viscous mucus which he cannot swallow. Owing 
to the disturbances in swallowing the patient loses weight, be- 
comes emaciated, and the skin acquires an earthy pallor typical 
of cancerous cachexia. Sometimes a temporary improvement in 
swallowing is observed in connection with the decomposition 
of the tumour. A clear picture is produced by roentgenoscopy 
of the patient swallowing a barium sulphate suspension (of the 
consistency of heavy sour cream); the screen shows the barium 
to be detained at the point of constriction of the esophagus; a 
dilation of the esophagus is usually noted above the tumour. 
Accurate data are yielded by esophagoscopy during which it is 
possible to cut off under visual control a piece of tumour for his- 
tological examination (biopsy). 

Treatment . Cancer of the esophagus was but recently consid- 
ered an incurable disease. Since Professor A. Savinykh has 
elaborated methods of surgical treatment of tumours of the car- 
diac part of the esophagus, and professors V. Kazansky and 
B. Petrovsky have worked out methods of treating surgically the 
thoracic part of the osophagus, operations of the esophagus are 
now performed by many surgeons. Radiation treatment of can- 
cer of the esophagus is also used. However, the basic method 
of treating cancer of the esophagus today is surgery. 

In neglected forms of cancer— cancer of the middle third of 
the esophagus— roentgen therapy is employed. 
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Both radical and palliative operations are performed. In rad- 
ical operations the affected portion of the esophagus is excised 
with subsequent production of an esophago-gastric anastomosis 
or replacement of the esophagus with a piece of the small in- 
testine. In cases in which a radical operation is impossible (total 
obstruction of the esophagus so that even liquid food cannot pass 
through it) a palliative operation is performed, i.e., a gastric 
fistula is made. 

Premedication of patients for radical operations is very im- 
portant because these patients are usually emaciated, dehydrated 
and most frequently elderly. For a period of 7-8 days the pa- 
tients are daily administered a 5 per cent glucose solution or up 
to 2-3 litres of physiologic saline solution. Part of the physio- 
logic saline solution may be administered by rectal drip. The 
patients are given blood and plasma transfusions, intravenous 
injections of glucose with ascorbic acid and vitamin Bi, and 
cardiacs. 

The operation is performed by a left thoracic approach 
through the 6th, 7th or 8th intercostal space. 

Care . During the first 5-7 days after the operation the patients 
are usually in a grave condition. A swift and complete stretching 
of the lung is required. This is achieved by continuous suction 
through a drain from the pleural cavity. During the first 3-4 days 
the patient must neither eat nor drink. The lack of fluid is com- 
pensated by intravenous and subcutaneous injections of glucose 
solutions and by rectal drip, the lack of nourishment— by trans- 
fusions of blood and blood substitutes. 

After gastrostomies for cancer of the esophagus the patients 
require the same general and dietary regimen as do patients 
gastrostomised for stenosis of the esophagus. It is necessary to 
watch very carefully that the gastrostomy tube does not slip out, 
especially during the first days after the operation. Gastric juice 
not infrequently trickles out to the exterior near the tube and ir- 
ritates the skin. To avoid this, it is necessary to protect the skin 
around the tube with a paste or ointment. Within two weeks 
a canal is formed, and during dressings the tube may be removed 
for washing and boiling, and then reintroduced. 

Although the disease is very severe and responsible for high 
mortality, it can no longer be considered hopeless; in cases of 
early diagnosis surgical treatment produces satisfactory results. 
The patients must be referred to a surgeon as early as possible. 



INJURIES AND DISEASES OF THE THORAX AND THE 
THORACIC ORGANS 

Fractures of the Ribs (fraclura costae). Fractures of the ribs 
may be caused by injuries to the thorax sustained in falls, com- 
pression of the thorax, etc. 

Particularly dangerous are injuries to the ribs resulting from 
lateral compression of the thorax. In such cases the fragments 
of the broken ribs penetrate into ibe thorax and lacerate the pleu- 
ra and lungs. 

The symptoms of rib fractures are: sharp pain during respira- 
tion, shallow respiration, pain on pressure at the point of the 
fracture, tense thoracic muscles, constrained movements, and 
frequent painful and intense attacks of coughing. The fractures 
are dangerous only in cases of injuries to the lungs (blood in the 
sputum, phenomena of internal hemorrhages, subcutaneous em- 
physema, etc.). 

In uncomplicated cases of costal fractures it is quite enough 
to apply a tight bandage to the thorax (adhesive plaster, gauze, 
towels, etc.) and simultaneously (to relieve the pain and cough- 
ing) to administer narcotics (Codeini phosphorici 0.015 per os, 
and Morphini hydrochlorici 0.01 subcutaneously). 

To relieve the pain and facilitate respiration, it is necessary 
to inject into the area of the rib fracture a 1 per cent novocain 
solution and sometimes to follow it by an injection of alcohol. 

An adhesive plaster bandage may be used for a costal fracture. 
A strip of plaster 5 cm wide is applied obliquely, the strip being 
tightly stretched along the broken rib from the spine to the ante- 
rior midline. The bandago is applied during expiration. Some- 
times several more strips of plaster are applied parallel to the first 
strip, above and below it. An ordinary gauze bandage is applied 
on top of the plaster bandage so that the plaster may not come 
off and may not stick to the clothing. In multiple fractures novo- 
cain is injected behind the sternocleidomastoid muscle (vago- 
sympathetic block). 

Care . Patients with fractured ribs must be confined to bed. 
They have to be kept in a quiet half-sitting position. It is neces- 
sary to see that their intestines function properly and to give 
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them enemas or laxatives to facilitate defecation. Such patients 
not infrequently have pulmonary complications. To prevent the 
complications and improve their respiration the patients are 
given narcotics. Patients who sustained an injury tb the pulmo- 
nary tissue during the fracture of the ribs require particular care 
because the disease may be aggravated by pneumonia and pleu- 
risy. 

Injuries to Thoracic Organs (vulnus thoracis) also occur in peace- 
time. In wartime they are caused by bayonet thrusts, dagger 
stabs, bullets and shell splinters. 

The gravest injuries to the thoracic cavity are those involving 
the pleura, lungs, heart and major vessels. Most of the patients 
sustaining injuries to the heart and major vessels die. 

In injuries to a lung or intercostal arteries blood begins to 
accumulate in the pleural cavity (hemothorax) and impairs 
respiration and the cardiac function. 

Injuries to the thorax are accompanied not only by hemor- 
rhages, but also by penetration of air into the pleural cavity 
through the wound or from the injured lung (pneumothorax). 
When the wound through which air has gained entrance is imme- 
diately closed, the pneumothorax is called a closed pneumotho- 
rax; when the air freely enters the pleural cavity during inspira- 
tion and comes out during expiration it is an open pneumothorax. 

Since the lung collapses and is excluded from respiration in 
pneumothorax, in cases of bilateral open pneumothorax the pa- 
tients usually die; death occurs the sooner, the greater the com- 
munication of the pleural cavity with the exterior. 

In unilateral pneumothorax the size of the opening is of enor- 
mous importance; although the lung collapses when the opening 
is small, it still takes some part in respiration. The situation is 
much worse when the opening is large. In such cases the affected 
lung does not take any part in respiration at all, the inflow and 
outflow of air through the wound during respiratory movements 
cause the mediastinum to vibrate, which renders respiration of 
the intact lung difficult and gravely affects the blood circulation. 

The picture is no less serious in so-called valvular pneumotho- 
rax in which the air enters the pleural cavity during inspiration 
through a wounded bronchus or through the wound and cannot 
come out from the pleural cavity during expiration. The air 
accumulates in the pleura compressing the lung on the affected 
side and crowding the mediastinum to the intact side; this si- 
multaneously aggravates the disturbances in respiration (dyspnea) 
and blood circulation and leads to the patient’s death. Another 
complication is also possible, namely, penetration of air into 
subcutaneous tissue; this produces a rapidly increasing swelling 
of the subcutaneous tissue which crepitates under pressure (sub- 
cutaneous emphysema). 
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Symptoms . In injuries to the thorax it is important to estab- 
lish whether the wound penetrates into the pleural cavity or 
has only touched the superficial tissues (skin, muscles). This 
serves as the basis for diagnosis and treatment. 

The following factors are important for the diagnosis of a pen- 
etrating thoracic wound: 1) location of tho wound, 2) inflow 
and outflow of air and foamy blood through tho wound (the 
wound “breathes, sucks and spits”) during respiration, 3) coughing 
with sanguineous sputum and 4) attacks of asphyxia. To be sure, 
these signs are feebly pronounced in many cases, especially in 
bullet and incised wounds. 

Treatment . In all cases in which injury to the thoracic cavity 
is suspected the patient must be rapidly delivered to the nearest 
medical institution, because such patients often have to be oper- 
ated during the very first hours after the injury. 

If the injury contains an open pneumothorax, it is necessary 
to prevent the air from entering the pleura during inspira- 
tion. 

First aid to tho injured with an open pneumothorax must con- 
sist in application of a massive bandage (preferably with vase- 
line) which tightly closes the, point of injury and hinders the air 
from penetrating through the wound during respiration (occlu- 
sive dressing). The bandage may also be applied as follows: after 
the skin around the wound is coated with sterile vaseline or cleol 
the wound is covered with a strip of sterile rubber which is kept 
in place by a tight bandage. Lastly, to transform an open wound 
into a closed wound, its edges are sutured in some cases already 
during administration of first aid. 

In cases of injuries to the thoracic cavity the patients must 
be ensured complete rest. Transportation is limited as much 
as possible. Many surgeons advise transportation of patients 
with thoracic wounds in a sitting position. Others, owing to 
the danger of air embolism, recommend transportation of the 
wounded in a recumbent position, the patients lying on the in- 
jured side. 

During transportation the patients with thoracic wounds are 
administered the following aid. At first a bandage is applied by 
means of the first-aid packet; in cases of open pneumothorax the 
rubber bag of the firsl-aid packet may be used for an occlusive 
dressing. 

Subsequently an occlusive dressing is applied, if it was not 
applied before, and is fastened with strips of adhesive plaster. 
Antishock measures and Vishnevsky’s vagosympathetic block 
are administered. In cases of coughing the patients are given 
codeine. Then the dressing of the patients with open pneumo- 
thorax is corrected, the wound is covered with wide strips of ad- 
hesive plaster, and antitetanic serum is injected. If the patient 
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has hemothorax, the blood is pumped out. If the bleeding con- 
tinues, it must be arrested. 

The palients operated for open or valvular pneunjothorax and 
suffering from abundant hemoptysis are hospitalised to bring 
them out of shock and to arrest the bleeding. 

Subsequently the patients with thoracic wounds are sent to 
hospitals where they are kept until the danger of infection of the 
pleura has passed. 

Care. To prevent complications, the patient has to be kept in 
a quiet, recumbent position. In cases of pneumothorax disor- 
ders of the cardiac function are not infrequently observed. If 
no measures to eliminate pneumothorax are taken in due time, 
the patient can die. A subsequent complication of thoracic 
wounds is purulent pleurisy. 

In cases of respiratory difficulties, especially in patients with 
open pneumothorax, it is necessary to arrange respiration of 
oxygen. Valvular pneumothorax is indicated by increased as- 
phyxia and a decline of cardiac activity. In such cases the air must 
be pumped out; most frequently such patients require an urgent 
operation. 

Lastly, one of the possible complications of thoracic wounds 
is air embolism which is manifested in disorders of vision and 
speech, paralyses and unconsciousness. The patient is immediate- 
ly placed in a position with the upper part of the trunk and 
head lowered, and measures are taken to improve the work of 
the heart (camphor, caffeine, digalen). 

Spontaneous Pneumothorax. Sudden onset of acute dyspnea 
accompanied by a feeling of constriclion in the chest, pallor 
and cyanosis, as well as a rapid and weak pulse is characteristic 
of penetration of air into the pleural cavity, i.e., of formation 
of spontaneous pneumothorax. The affected part is immediately 
excluded from respiration. The mediastinum is displaced towards 
the unaffected side and the diaphragm is crowded downward. 
Measures of aid: half-sitting position in bed, in cases of dyspnea 
and feeling of constriction— morphine subcutaneously, in severe 
cases — inspiration of oxygen, in cases of collapse — stimulants. 

Blood Spitting (hemoptysis). Excretion of blood with the spu- 
tum or its expectoration during coughing is called hemoptysis. 
The amounts of blood excreted by the patients vary very widely 
—from blood streaks which colour the sputum to 200-300 ml and 
more. Blood spitting always produces a distressing impression on 
the patient himself, as well as on those around him, especially 
if it occurs for the first time. 

The causes of blood spitting may be injurious and different 
diseases of the lungs which affect the pulmonary vessels during 
decomposition of pulmonary tissue: i.e., tuberculosis, malignant 
neoplasms and pulmonary abscesses; besides, pulmonary ves- 
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sels may become ruptured in cases of congestion in the lungs 
(cardiac diseases), sclerotic changes in the vessels and their fra- 
gility (hemorrhagic disease). 

Symptoms' In the first place it is necessary to determine wheth- 
er this is really blood spitting, because hemorrhage from the 
nasopharynx and nose and, in individual cases, vomiting of 
blood may be mistaken for blood spitting. Blood spitting is de- 
noted in cases of pulmonary disease, excretion of blood mixed 
with sputum, or excretion of blood simultaneously with the 
sputum during coughing, and a sensation of tickling in the throat 
before hemorrhages. 

Treatment . A blood-spitting patient needs primarily complete 
rest, both physical and mental. lie must be put to bed with the 
upper part of his body raised. The clothing rendering respiration 
difficult must be removed. The room in which the patient is 
kept must be well ventilated and the air in the room must be cool. 
The patient must bo prohibited all physical effort. He must be 
advised not to speak, to breathe calmly and, if possible, not 
to cough. He must be reassured by persuasion that the hemor- 
rhage is not a dangerous and in no way fatal symptom. In cases 
of intense coughing narcotics are administered (morphine per 
os or subcutaneously in a dose of 0.005-0.01, dionine, heroin, 
codeine). 

An ice bag or cold compresses may be applied to the patient’s 
chest and hot water bottles or mustard plasters to the feet. Dur- 
ing the days immediately following the hemorrhage the patient 
must be given only cold food and drinks. In cases of intense thirst 
the patient should be recommended to swallow 7 pieces of ice. The 
medicines administered during pulmonary hemorrhages are 
substances which increase coagulation of the blood: Solutio Calcii 
chlorati 10.0-20.0:200 0, a tablespoonful 3-5 times per day or 5.0 of 
horse serum subcutaneously. At home a saturated solution of 
common salt may be given per os (in swallows) as a lirst-aid meas- 
ure. To arrest bleeding and in cases of phenomena threatening 
general anemia blood transfusions are resorted to. 

Pulmonary Abscesses. The purulent processes in the lungs 
(pulmonary abscesses and gangrene) may be unified in a single 
group because they have a great deal in common. A pulmonary 
abscess is most frequently caused by incompletely cured (unre- 
solved) pneumonia, but infection may also gain entrance in anoth- 
er way, for example with the blood stream during injury. A 
purulent process in a lung produces grave morphologic changes, 
namely, impregnation of pulmonary tissue with pus, and its 
mortification (gangrene) and considerable inflammation of the 
surrounding tissues. Lastly, abscesses are formed. Some abscesses 
are drained through the bronchi, the abscess cavities shrink, 
close and the process ends in spontaneous cure. In other cases the 
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abscesses do not completely drain, their capsules grow thicker 
and they may exist for a long time producing grave changes 
throughout the system (amyloidosis, general emaciation). In some 
cases there are multiple abscesses. 

It is difficult to diagnose an abscess before it communicates 
with the bronchi. The symptoms are mainly general: pyrexia 
and grave general condition. Discharge of a large amount of pu- 
rulent sputum or sputum with an odour indicates that an ab- 
scess has opened into the bronchi. An exact diagnosis may be 
made by a roentgenological examination. 

Many severe complications arc observed in the course of an 
abscess; the most important of these are pulmonary hemorrhages 
(hemoptysis), extension of the abscess into the pleura and puru- 
lent pleurisy. 

In the beginning pulmonary abscesses are treated conservative- 
ly, i.e., penicillin and other antibiotics are administered in- 
tramuscularly and through the trachea into the bronchi. 

If the process has existed for more than a month and its elim- 
ination by therapeutic measures becomes doubtful surgical 
treatment is resorted to. 

The operation is performed under local anesthesia. A rib is 
resected (first moment) and the wound is tamponed to make the 
lung adhere to the parietal pleura so that the pus may not gain 
entrance into the pleural cavity, and, lastly, the pulmonary ab- 
scess is opened and emptied (second moment). The cavity of 
the abscess is drained. It is best to drain it by means of an un- 
derwater drain. For this purpose a drainage tube brought to the 
exterior through the dressing is immersed in a bottle with some 
solution, for example mercury bichloride. Through such a tube 
the pus will flow into the bottle, while during inspiration the 
air will be unable to penetrate through the wound into the cavity 
of the abscess. Thus, the negative pressure in the lung at the 
moment of the inspiration is balanced by the pressure of the 
liquid rising from the bottle along the tube; this is important 
to accelerate the healing. 

In chronic abscesses and bronchiectasis a lobe of the lung is 
now not infrequently excised (lobectomy) or the affected segment 
is removed (resection). 

After surgical intervention the patient with a pulmonary ab- 
scess requires special care and a nourishing diet. It is necessary 
carefully to collect into a closed jar and measure the daily amount 
of sputum and pus and also closely to watch the patient (pulmo- 
nary hemorrhages are possible). 

Purulent Pleurisy (pleuritis purulenta). Etiology . A purulent 
inflammation of the pleura may appear after pnoumonia, in gen- 
eral purulent diseases, injuries to the pleura, as a complication 
following pulmonary operations, and in pulmonary tuberculosis. 
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Inflammation of the pleura is usually preceded by formation of 
a pulmonary abscess. 

Purulent pleurisy may be encapsulated, limited to some part 
of the pleural cavity, and total, embracing the entire pleura on 
one side. Very severe cases of bilateral pleurisy nre less frequent. 

The most frequent causative agents of pleurisy are strepto- 
cocci, staphylococci and putrefactive microbes in adults, pneu- 
mococci in children and the tubercle bacillus in both. 

Pathologic anatomy . In the beginning the inflammatory proc- 
ess in the pleura is not infrequently serous; later the exudate 
becomes turbid; in such cases depositions of fibrin on the pleura 
appear and produce adhesions between the pulmonary and parie- 
tal pleura; lastly, the exudate becomes purulent and in some cases 
putrefactive, and gases with a sharp putrescent odour accumulate 
in the pleura (pyopneumothorax). 

If a large amount of exudate accumulates in the pleura, the 
heart becomes displaced, and circulation and respiration are dis- 
turbed. These complications may cause the patient’s death. 

From the pleural cavity pus sometimes breaks through tile 
thoracic wall and skin resulting in formation of a fistula. 

During protracted purulent pleurisy dense depositions are 
formed on the pulmonary and parietal pleura, preventing ex- 
pansion of the lung. Acute empyema may become chronic. 

Symptoms. A purulent process in the pleura usually leads to 
a grave general condition and produces extreme intoxication. 
The temperature is high and with extensive fluctuations (drop 
in Ihe morning and rise in the evening), the pulse is rapid, there 
is considerable leukocytosis ( 15, 000-20, 000) and the blood for- 
mula shifts to the left. 

In cases of considerable exudation shallow respiration, dysp- 
nea, cyanosis, and a rapid weak pulse are observed. The patient 
coughs and complains of pain in the chest. Examination of the 
patient and fluoroscopy reveal a fluid in the pleura (continuous 
shadow instead of the transparent tissue of the lung, dull per- 
cussion note, absence of respiratory sounds, and weakened 
egophony). 

To determine the nature of the exudate, a puncture of the pleu- 
ra is made. 

Treatment. Treatment of tuberculous pleurisies in adults and 
pneumococcic pleurisies in children consists in repeated aspira- 
tion of the fluid by means of a puncture. Other purulent pleu- 
risies are subject to surgical treatment. Tuberculous pleurisy 
and pneumococcic pleurisy in children are not to be treated sur- 
gically. 

Puncture of the pleura and aspiration of the fluid . To establish 
the presence of fluid in the pleural cavity and to elucidate its 
nature, the pleura is punctured. A Luer or ‘‘Record” syringe is 
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used for the puncture. A thin needle is prepared for local anes- 
thesia with a 0.5 per cent novocain solution; for a puncture it is 
necessary to boil, in addition to the syringe and upual needles, 
also a thicker needle, making sure beforehand that it fits the 
syringe. 

The most convenient position of the patient for a puncture is 
sitting slightly leaning forward, arms behind the head. The punc- 
ture is most frequently made along the posterior axillary line 
under the 8th rib where the pleural exudalc usually accumu- 
lates. 

During aspiration of the exudate the genera] condition of the 
patient and his pulse must be carefully watched since Ihe de- 
creased pressure in the thoracic cavity may cause a diminution in 
cardiac activity. In such cases it is necessary to discontinue the 
aspiration and to administer caffeine subcutaneously. The fluid 
is not infrequently aspirated from the pleura by means of a usual 
10- or 20-g syringe. A thin rubber drainage Imbe 10-15 cm long 
is set on the needle used for the puncture and is clamped by a 
hemostatic clamp. After the needle is introduced into the pleu- 
ral cavity the cannula of Ihe syringe is inserted in the end of the 
rubber tube, following which the clamp is removed. Each time 
before the cannula of the syringe is removed from the tube it is 
clamped so that no air may gain entrance into the pleural cavity 
through the needle. 

Besides aspirating the fluid from the pleura, the latter is 
sometimes drained by means of a syphon drain. Under local anes- 
thesia, by means of a trocar or a small incision in the 8th or 9th 
intercostal space a drainage tube is inserted in the pleura and 
fastened to the skin. The other end of the tube is inserted in a 
bottle filled with liquid (syphon drain), or a system of under- 
water drainage consisting of two bottles one of which has a tight- 
fitting plug with two tubes emerging from it, one tube being 
inserted in the pleural cavity, the other — in the second bottle 
where it is immersed in an antiseptic liquid (Fig. 247). 

Care . After the operation an oil cloth is spread under the pa- 
tient’s back because the dressing is usually soaked in pus. The 
patient is placed in a half-sitting position. When the bottle is 
filled with pus the tube is shut off by a clamp and only then 
is the end of the tube taken out of the liquid. The amount of pus 
should be measured. Since the patient’s condition continues to be 
grave after the operation, the patient needs good care. 

Purulent pleurisy is usually accompanied by various compli- 
cations mainly due to the further spread of the purulent process 
to the subdiaphragmatic region and the pericardium, as well 
as metastasis and formation of new foci. In cases of communica- 
tion with the bronchi, late operations and wrpng postoperative 
treatment the empyema may become chronic, the patient will 



retain an unhealing pleural fistula and may require a very dif- 
ficult operation — thoracoplasty. 

Cancer of the Lungs. Symptoms. In the beginning of its de- 
velopment Cancer of the lungs runs an uneventful course and is 
not infrequently discovered accidentally during prophylactic 
roentgenological examination. 

Most frequently the patients note attacks of coughing which 
are difficult to treat, a slight 
rise in temperature, an appear- 
ance of sputum with an ad- 
mixture of blood, loss of 
weight, general weakness and 
sometimes indefinite pain sen- 
sations in the thorax. 

The conclusive methods of 
diagnosing cancer of the lungs 
are roentgenoscopy, roentgeno- 
graphy and special methods of 
examination: tomography and 
bronchography (roentgen pic- 
tures made with the use of li- 
poiodino, a contrast substance 
introduced into the bronchi). 

If the general condition of 
the patient is satisfactory and 
there are no metaslascs of 
the tumour into the mediastinal organs, ail operation is 
indicated. 

Operations on the Lungs. The basic operations in the treatment 
of pulmonary diseases today are: removal of a lung (pneumo- 
nectomy) in cases of cancer of the lung, affection of the entire 
lung wi(h bronchiectases and pulmonary gangrene; excision of 
a lobe of a lung (lobectomy) in cases of affection of a lobe with 
bronchiectases, abscesses and pulmonary tuberculosis, and the 
most economic operations in minor affections of pulmonary 
tissue (segmental pulmonary rejections and wedge-shaped exci- 
sions). 

The preparation of patients for these severe operations con- 
sists in preparation of the cardiovascular system and preliminary 
treatment wilh antibiotics during purulent processes in the lungs. 
On the eve of the operation the patients are given a bath, if their 
general condition allows it, and a hypnotic for the n ght (0.1 lu- 
minal or 0.1 sodium amytal). 

The operation is performed under local anesthesia or under 
general intratracheal ether-oxygen anesthesia. The main stages 
of the operation are incision of the skin and muscles along an 
intercostal space* or with an additional resection of the rib. After 
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opening the pleural cavity and slowly introducing air into it, 
the ribs are parted with a special dilator and a 0.25 per cent novo- 
cain solution is administered for blocking the reflexogenic zones. 
After detaching the lung from the adhesions, the bronchi and 
vessels of the root of the lung are detached in pneumonectomies, 
while the lobar and segmental bronchi and vessels are detached 
in economic resections and are ligated and transected. Of late 
special instruments have been very frequently used for suturing 
the bronchi and large vessels; those include the suturer of the 



Fig. 248. Apparatus for draining by aspiration 

bronchus stump and the suturer of the major vessels which auto- 
matically suture the vessels or bronchus with tantalum clips and 
make a good hermetical suture. 

In cases of incomplete removal of the lung (lobectomy, sog- 
meutal resection and wedge-shaped excision) a drain is intro- 
duced into the pleural cavity during the operation. After suturing 
all the layers of the thoracic wall, the air is aspirated from tlm 
pleural cavity through the drain and tho remaining part of the 
lung is inflated until it is completely expanded. 

After the operation these patients require particular care be- 
came, during th° first few d iys, tlrur condition continues to ho 
grave. Tim patients must ho kept in a half-silting position, and 
their respiration and cardiac activity need constant and careful 
watching. 

The gravest complications are pulmonary edema, pneumonias, 
bronchial fistulas and empyema of the pleural cavity. 

During the first days after a pneumonectomy the exudate is 
aspirated from tho pleural cavity by means of punctures, and 
antibiotics are administered into the pleural cavity. After par- 
tial resections of tho lung continuous aspirational draining (as- 
piration of fluid and air) from the pleural cavity through a drain 
is established for 2-3 days. 

An apparatus (Fig. 248) working from a water-jet pump under 
an assigned rarefaction is used for aspirational'draining from the 
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pleural cavity. Aspiration of the fluid and air from the pleural 
cavity favours rapid expansion of the lung and obliteration of 
the residuak cavity which prevents development of empyema. 

During the first postoperative days the patients must be ad- 
ministered massive doses of antibiotics (penicillin and strepto- 
mycin) both intramuscularly and intrapleurally, cardiacs (cam- 
phor, caffeine, strophanthin with glucose intravenously), prose- 
rine, morphine or pantopon during pains. Moreover, it is neces- 
sary to arrange for the patients continuous respiration of oxygen. 


CAHDTAC SI KCiEIlY 

Surgical treatment of cardiac diseases is a new and rapidly 
developing branch of surgery. 

The diseases of the heart aro regarded as most serious diseases 
because affections of the heart which is one of the most important 
human organs usually lead to changes in the other organs. Pa- 
tients with congenital and acquired cardiac defects are subject 
to surgical treatment. 

Congenital Cardiac Defects. Congenital cardiac defects are 
based on anomalies in the development of the heart. These de- 
fects are represented by a large number of combinations and aro 
rarely observed alone. An open Botallo’s duct (patent ductus 
arteriosus) and persistence of the oval opening between the atria 
(patent foramen ovale) are peculiarities of fetal blood circulation. 

Towards the end of the first year of the child’s life the opening 
between the atria closes and the arterial duct becomes obliterat- 
ed. Sometimes the aforesaid defects persist in the child after 
the first year of life. In such cases these developmental defects 
lead to a mixing of the arterial and venous blood, which disturbs 
the normal supply of oxygen to the tissues of the organism and 
increases the load on the heart. As a result the heart gradually 
ceases to cope with the additional load, its functions aro consid- 
erably disturbed and death ensues. 

The surgical treatment of congenital defects consists in elim- 
inating the extant developmental defects. 

Persistent Hotallo’s Duct (patent ductus arteriosus). This 
congenital disease begins to be manifested towards the end of 
the first year of life and is completely revealed only towards the 
third year of life. 

Patients with marked patent ductus arteriosus do not usually 
live past 24 years of age. 

Symptoms. Complaints of stabbing pains in the region of the 
heart, especially during fast walking, dyspnea, rapid fatigability 
and subfebrile temperature due to additional septic botallitis 
(arteritis). These patients are noted for pallor of the skin and 
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mucous membranes. An exact diagnosis is made by special meth- 
ods of examination. 

Drug treatment is, as a rule, useless and almost 5P per cent of 
-the patients die in childhood from decompensation of the heart 
or septic endocarditis. These patients can be cured of thrs disease 
-and the great complications associated with it only surgically, 
i.e., by separating the aorta from the pulmonary artery. 

The operation consists in ligation of Botallo’s duct or its tran- 
section and suturing of the openings in the aorta and pulmonary 
artery. The operation completely eliminates circulatory disorders 
connected with the persistent Botallo’s duct, and the conditions 
which favour development of septic endocarditis. 

Persistence of the Oval Opening (patent foramen ovale). If tho 
atrial septum has a defect, the blood gains entrance into the left 
atrium, circumventing pulmonary circulation, and is not oxy- 
genated; this leads to cyanosis. 

The operation consists cither in suturing the minor defects 
with individual stitches or in closing tho larger defects with 
homografts or plastic prosthesos. These operations are most 
successfully performed with the artificial blood circulation appa- 
ratus (ABCA) on an open, so-called dry heart. In such cases it 
is possible completely to eliminate the defect. 

Acquired Cardiac Defects. At the present time the greatest 
number of operations are performed on acquired cardiac defects. 
The most widespread cardiac operation is the operation on mitral 
stenosis. 

Mitral Stenosis. Mitral stenosis is a constriction of the left 
atrioventricular orifice. This disease is most frequently caused 
by rheumatic infection which gradually leads to a shrinking of 
the cusps of the valve and its chordae tcudincdc. In such cases 
the cusps of the valve grow together and a stenosis of the orifico 
is formed, resulting in a circulatory disorder which depends 
on the extent of the constriction. 

The symptoms vary with the stage of the disease. Usually tho 
patients note general weakness, rapid tiring, dyspnea, periodic 
blood spitting, edema of the legs, enlargement of the liver and 
arrhythmia (disturbance of the cardiac rhythm). 

The disease is divided into five stages. Operations are most 
frequently performed during the second and third stages and less 
frequently during the fourth stage if the general condition of 
the patient permits of surgical intervention. 

During the fifth stage with marked decompensation (ascites, 
edema of the extremities and lumbar region) the inferior vena 
cava is ligated to improve cardiac activity. 

Preparation for the operation On the eve of the operation the 
patient is given a cleansing enema, a bath au,d ( clean underwear, 
and 0.1 of luminal for the night. On the day of the«operation the 
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hair oiTthe chest and the left axilla is shaved off. The surgical 
treatment of patients with mitral stenosis is aimed at eliminating 
the constriction of the orifice. 

The operation is performed under intubation ether-oxygen 
anesthesia with controlled respiration. 

Oprrai i m . The thorax is opened by an incision along the fourth 
or fifth left intercostal space. An opening in the pleura and the 
pericardium is made, and then holders and a special clamp are 



Fig. 249. Mitral commissurotomy 


placed on^the'lefl auricle. After incision of the apex of the auri- 
cle, the clamp is gradually released and a finger is mserled in 
the heart (left atrium). Then the mitral opening is dilated by a 
separation of the commissures (the cusps of the valve) adhering 
as a result of the pathological process (Fig. 249). In cases of 
dense, fihrously altered rings the opening is dilated by means of 
a special instrument — cominissurotome, and, if the ring of the 
mitral orifice is calcified, a valvulotomy, i.e., incision of part of 
the stenotic ring, is performed. 

During the operation the patients are given blood or blood 
substitute transfusions. In addition to the operating surgeons 
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and the anesthetist, the patient’s cardiac activity (by readings 
of the electrocardiogram) and oxygenation of the blood (according 
to the data of the oximeter) are watched by an internist. 

Postoperative care of patients. After operations bn the heart 
the life of the patients in large measure depends on Jho post- 
operative care and treatment. These patients require special care 
and constant close watching. 

Care of tho operated patients begins the moment they are 
put to bed. After anesthesia the patients are placed in a supine 
position, are given oxygen, and continuous aspiration (removal) 
of the fluid and air through the drain from the pleural cavity 
is arranged (see page 340). 

After the operation it is necessary to devote particular atten- 
tion to the state of the cardiovascular system and the organs of 
respiration. Every four hours the patients must be administered 
without fail one of the following preparations which tone up tho 
cardiovascular system: camphor, cordiainine, caffeine, stroplian- 
thin with 40 per cent glucose intravenously, etc. 

On the day following tho operation the patient is placed, in 
the presence of the physician, on the bed with the upper part of 
the body raised, the legs half-bent and a bolster under the knees. 
At the present time special complex functional beds are used; on 
these beds any position may be imparted to the patient’s body 
by turning special handles. 

During the first 2-3 days the patient must continuously receive 
oxygen. For this purpose the postoperative wards are equipped 
with special oxygen installations or an oxygen cylinder with a 
reducing gear is placed at the palient’s bedside. To prevent the 
oxygen from excessively drying and irritating the upper respira- 
tory mucosa, it is moislencd by being passed through waler in 
the jar of Bobrov’s apparatus. The moistened oxygen is fed either 
into a special mask or through a catheter which is inserted in the 
patient’s nose and is fastened wilh plaster near Ihe nostrils. 

DISEASES OF THE HKEAS'IS 

The most important diseases of the breasts are inflammatory 
affections and tumours. 

Mastitis. This purulent inflammation of the mammae usually 
occurs in women during breast-feeding. Acute and chronic mas- 
titis are distinguished according to the course of the disease. 
The latter is characterised by pain and induration of the gland. 
Mastitis is of the greatest importance in cases of nursing 
women, most frequently primiparas. 

The disease is favoured by the delicate skin of the nipple, its 
biting by the child, maceration of the skin, .tfntidiness of the 
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breasts, appearance of cracks, excoriations and other affections 
of the, nipple. 

The causative agents of the disease are usual pyogenic microbes 
which gain entrance into the gland through small fissures and 
excoriations. The microbes penetrate deep into the tissues along 
lymph channels or lactiferous tubules. The milk secreted into the 
tubules stagnates, and the gland swells up; the milk casein coagu- 
lates and an infiltration appears in the interlobular tissue. Sub- 
sequently the process may develop reversely or, in grave cases, 



Fig. 250, a. Schematic 
representation of the var- 
iously localised accumu- 
lations of pus during 
mastitis 

a — subcutaneous; b — 

within the mamma; c — 
behind the mamma 



into a rather deeply spread purulent disease whose course resem- 
bles that of an abscess or a phlegmon. 

In the beginning of the process usually only one of the lobes 
of the mamma is affected, then the purulence extends to the ad- 
jacent lobes and new foci are formed. 

A superficial purulent process, an abscess of a lobe, and suppu- 
ration in the subcutaneous tissue under the mamma aro distin- 
guished (Fig. 250, a) according to localisation. 

Symptoms. Ttie disease begins with a swelling, a feeling of 
tension, pain and* induration in one of the lobes of the mamma. 
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The induration and swelling increase, the skin over the inflamma- 
tory focus becomes red (Fig. 250, 6), and general feverish phenom- 
ena develop; the temperature sometimes rises to 39°G. Timely 
measures may in some cases cure mastitis without formation of 
a purulent focus. In other cases the phenomena increase* the tem- 
perature remains on a high level, chills develop and a dense 
infiltrate, which subsequently softens, appears. If the disease is 
loft to its own course, it usually ends by an opening of the abscess 
and discharge of the pus to the exterior. But waiting for such an 
outcome not infrequently leads to extension of the process and 
threatens infection of the adjacent lobes of the gland and general 
purulent infection. 

Treatment. The most expedient prophylactic measure against 
mastitis is extreme cleanliness and care of the nipples during 
pregnancy and especially during nursing; the nipples are washed 
with a boric acid solution before and after each nursing. In the 
beginning the treatment of mastitis consists in therapeutic meas- 
ures. These measures most frequently include daily irradiation with 
a sun lamp (erythema dose), sometimes application of cold (ice) 
to the gland, and administration of antibiotics. Simultaneously 
the milk is usually drawn off or the baby is put to the breast. 

To accelerate formation of an abscess, Ihermal procedures 
(hot water bottles, fomentations) are also administered. 

Superfluous waiting favours the spread of the process, and the 
abscess must therefore bo opened as soon as the signs of its forma- 
tion appear (demarcalion of the infill rate, pyrexia, and red- 
ness of the skin). A radial incision running from the nipple to the 
periphery of the gland is most frequently made. 

Care. During the first days, if the temperature is high, the pa- 
tient must stay in bed. As soon as l he temperature drops she is 
allowed to get up. The affected breast must be protected against 
any injuries and must be kept in a tranquil position (suspended 
by a properly applied bandage). After the incision moist antisep- 
tic, hypertonic or ointment dressings are applied. If new foci 
are formed in Ihe adjacent lobes of tho gland repeated incisions 
are necessary. 

Sometimes the process is aggravated by discharge of milk into 
the wound and formation of a mammary fistula. 

In such cases, as well as in a diffuse process which encompasses 
a considerable part of the gland, aspiration of the milk and nurs- 
ing are discontinued. 

Cancer of the Breast. The breasts in ay be affected by benign 
tumours (fibroma, adenoma and fibroadenoma) and by cancer. 
Cancer of the breast holds second or third place among the can- 
cerous diseases of women. 

The cancer may arise on the skin of the breast and on the nipple, 
but it originates most frequently from the tubules jof the gland 
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proper. In the beginning cancer of the breast represents a limited 
focus and remains a local disease, although usually it tcuds early 
to produce close and distant metaslases. 

Etiology and pathogenesis. As was already mentioned, the eti- 
ology and pathogenesis of cancer have not as yet been established. 
Cancer of the breasts occurs almost exclusively in elderly and 



Fig. 251. Cancer of tin 1 breast. Dissemination 
through the skin 


middle-aged women. The role of heredity in the origin of cancer 
of the breasts is doubtful. Many authors attach considerable im- 
portance to the role of acute and chronic trauma. 

The importance of various disorders of the female sexual 
function (disturbances in the functions of the ovaries, micro- 
cyst degeneration of the ovaries, disorders of the menstrual cycle, 
abortions, refusal to nurse children, etc.) cannot be doubted. 

Precancerous states . Certain benign affections of the mammae 
for some unknown reasons develop into cancer. These affections 
are called precancerous states. They include certain benign tu- 
mours, chrouic mastitis and so-called secerning, i.e., producing 
a serous secretion and bleeding, mammae. 

Symptoms . The clinical course of cancer of the mamma is usu- 
ally divided into four stages 

Stage /. A small tumour (not larger than 2-3 cm in diameter) 
freely moving in the tissue of the mamma is palpated in the gland. 
The regional ly/nph nodes in the axilla are not enlarged and are 
not palpablo. 
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j Stage II. A similar or somewhat larger tumour freely moving 
in the tissue of the gland. One or two small, dense, movable 
lymph nodes are clearly palpated in the axilla. 

Stage III. A tumour similar to that of the second stage is pal- 
pated in the breast, but packets of dense, enlarged lymph nodes 
are already* clearly palpated in the axilla and the subclavicular 
region. This stage also includes the cases in which the tumour has 
grown through the skin, has become ulcerated or adheres to the 
fascia of the breast, while dense, enlarged lymph nodes are pal- 
pated in the axilla and subclavicular region. Lastly, Stage III 
also includes the small tumours combined with metastases to 
the supraclavicular or axillary fossae on the other side. 

Stage IV. A large tumour which has grown through the skin, 
the underlying tissues, the pectoral muscles and ribs. This stage 
also includes the small tumour of the mamma combined with 
multiple metastases to lymph nodes or distant organs. 

Cancer of the breast is difficult to diagnose because it is some- 
times hard to distinguish it from the frequently occurring benign 
tumours. 

The symptoms of the disease vary widely, depending on the 
stage of the disease. The diagnosis cannot be doubted during 
Stages 111 and IV of the disease, but is much more difficult and 
important dnring the initial stage. 

During the initial stage of cancer pains are very rarely ob- 
served; they appear only in the presence of infection and at later 
stages; the pains become very intense when nerve trunks are in- 
volved in the process. 

For final diagnosis in doubtful cases biopsy is resorled to, i.e., 
a portion of the tumour is excised for microscopic examination. 

Treatment. In operable cases the basic method of treatment is 
early surgery. 

The essence of the operation (amputatio mammae) consists 
in excision of the gland together with the skin, pectoral muscles, 
lymph nodes and subcutaneous tissue in the axillary region. 

X-ray treatment is often administered in cancer of the breast. 
Preoperative irradiation is administered during Stage III and 
sometimes Stage II. Postoperative irradiation produces positive 
results and is administered in all cases of cancer of the breast. 

The results of surgical treatment of cancer of the breast improve 
with each passing decade because of tlio improved surgical tech- 
niques and earlier application of patients. 

The prophylactic measures consist in extensive propaganda 
of the necessity of taking early medical advice in cases of tumours 
of the breasts and excision of all benign tumours. 

The postoperative care of patients with cancer of the breasts 
is the same as in all postoperative cases. 



SURGICAL DISEASES OF TIIE ABDOMINAL WALL AND 
TI1E ABDOMINAL ORGANS 

Abdominal Hernias. An abdominal hernia is a protrusion 
of tho peritoneum in the form of a pocket (sac) through fissures 
and low-resistance places in the musculoaponeurotic part of tho 
abdominal wall with subsequent protrusion of the viscera into 
the peritoneal sac. On the 
outside the hernia is covered 
with the skin. Thus it consists 
of a hernial sa*, hernial ring 
and the contents (Fig. 252). 

A hernial sac consists of Hit- 
peritoneum and is covered 
with the dt tended fascia and 
aponeurosis of the abdominal 
wall. The fissure in the abdom- 
inal wall through which the 
peritoneum protrudes is 
called the hernial ring or the 
gate, while the internal organs 
contained in the hernial sac, 
most frequently the omentum 
and loops of the small intes- 
tine, are called tho hernia’s 
contents. The hernial sac has 
a neck, body and floor. Hernia 
must be distinguished from 
prolapse in which the abdom- 
inal organs come out to tho 
exterior through the wound 
in the abdominal wall, for example, a postoperative wound. 
Prolapses do not have hernial sacs. 

Hernias most frequently occur in the inguinal, femoral and um- 
bilical regions. An inguinal hernia descendj through the inguinal 
canal into tho scrotum and in females into the inguinal region; 
a femoral hernia descends in the upper part of the femur along- 
side the large vessel; an umbilical hernia is formed in the region of 



Fig. 252. Diagram of abdomi- 
nal hernia with il s component 
parts 


349 


the navel, and small hernias of the linea alba are formed along 
the median line of the abdomen. Lastly, postoperative hernias 
may form in any part of the abdominal wall, wherever there is a 
postoperative scar, especially in cases in which the healing oc- 
curred by second intention or tampons were inserted in the abdomi- 
nal cavity. The reason for it is that a weak postoperative scar 
easily stretches. If the contents of the hernia can be replaced in 
the abdominal cavity, the hernia is called a reducible hernia. 
If the contents of the hernia cannot be returned to the abdomi- 
nal cavity, the hernia is called an irreducible hernia. The irreduc- 
ibility of a hernia is most frequently due to adhesions between 
the sac and the hernial contents or adhesions to each other of the 
intestinal loops found in the hernial sac. 

Hernias are a rather widespread affection. They often occur 
in childhood and after the age of 25, most frequently in men, 
especially in the inguinal region. 

Women, in addition to inguinal hernias, i^ot infrequently 
have femoral and umbilical hernias. 

Etiology . As was already mentioned, hernias protrude through 
the weakest parts of the abdominal wall. They may be congeni- 
tal and acquired. 

The appearance of acquired hernias is favoured by a number 
of factors among which predisposing and causative factors are 
distinguished. The predisposing factors are the anatomical pecu- 
liarities of the regions in which hernias appear and constitution- 
al peculiarities. The latter include weak muscles, fascia and 
aponeurosis of the inguinal region (soft groin) and obesity of the 
abdominal wall which is responsible for its weakness. 

Increased intraabdominal pressure, for example, when lift- 
ing heavy weights, serves as a causative factor. When heavy 
weights are lifted, the pressure iu the abdominal cavity under 
certain conditions rises, the viscera press against the abdominal 
wall and in connection with this a fissure is formed in its weak- 
est part. The fissure gradually expands and the peritoneum be- 
gins to protrude through it; this protrusion may subsequently 
increase. Following the peritoneum the internal organs also en- 
ter the hernial sac. In addition to weight lifting, the intraabdomi- 
nal pressure may be increased by chronic coughing, constipation, 
urinary difficulties, etc. 

Symptoms . Reducible hernia yields the clearest clinical pic- 
ture. The patient notes unpleasant sensations and pain in the re- 
gion of the hernial sac, the pain particularly increasing during 
walking and working, owing to the penetration of the hernial 
contents into the hernial sac. Objectively a swelling is discov- 
ered at the typical place (inguinal region, femoral and umbilical 
rings); the swelling appears on straining and disappears in a re- 
cumbent position and under pressure; moreover,* a characteristic 


350 



rumbling is noted during reduction of the hernia. The hernial 
ring can be palpated after reduction of the hernia; through the 
hernial ring the finger of the examiner pushes the membranes of 
the sac and *the skin inward and penetrates into the abdominal 
cavity. During the patient’s straining and coughing the examin- 
er’s finger feels the shock produced by the hernial contents 
as it enters the hernial sac. 

Treatment. The danger of strangulation which is often impos- 
sible to prevent necessitates surgical treatment of hernia. Umbi- 




lical hernia in small children may form an exception. The use 
of binders (Fig. 253) is indicated only in the few cases in which 
an operation cannot be performed because of some serious disease 
or decrepitude of the patient, siuce a binder docs not completely 
guarantee against strangulation, while long wear of a binder is 
conducive to enlargement of the hernial ring. In addition to gener- 
al grave diseases, operations are contraindicated by pulmonary 
affections, i i which cases coughing aggravates the postoperative 
course of the disease. 

Prophylaxis . To prevent development of acquired hernias, it 
is necessary to select people for hard physical labour (for example, 
hammerers, loaders, etc.) very carefully. Only persons without 
defects in the abdominal wall, without expanded inguinal rings 
and with sufGciently well developed muscles should be allowed 
to do hard physical work. Transfer of hernia patients from hard 
physical work hdlps to prevent strangulation. Lastly, prophylax- 
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is of hernia includes physical culture which serves to strengthen 
the musculoaponeurotic apparatus of the abdominal wall. 

The muscles and aponeuroses must be strengthened during 
adolescence by systematic physical culture practised* under med- 
ical control. 

Strangulation of Hernia (hernia incarcerata). On straining, so 
much of the content (for example, intestinal loops) may enter 
the hernial sac through the expanded hernial ring that it will 
be compressed in the hernial gate and will not be able to return 
to the abdominal cavity. This phenomenon is called elastic stran- 
gulation . Strangulation may be caused by contraction of the abdom- 
inal muscles or the muscles in the region of the hernial ring, 
a narrowness of the hernial ring and unyieldingness of its 
•edges, adhesions in the sac and intestinal distention. 

Strangulation because of stagnation of the contents of the in- 
testinal loops located in the hernial sac is called stercoraceous 
strangulation. Elastic strangulation occurs more frequently. 
Compression of the omentum and, especially, of an intestinal 
loop (Table IX), disturbs the outflow of the blood. Edema of 
the organ which has entered the hernial sac appears first and in 
graver cases is followed by a disturbance in its nutrition (gan- 
grene, Table IX, 3). The usual result of strangulation is gangrene 
of the intestine and a stercoraceous fistula, and still more fre- 
quently— general peritonitis leading to the patient’s death. 

In cases of strangulation the patients must be administered 
urgent aid because strangulation is dangerous to life . 

The shorter the interval between strangulation and surgical 
intervention the less danger there is of mortification of the stran- 
gulated intestine and general infection of the peritoneum. 

In what cases can strangulation of a hernia be suspected? 
If the patient has a hernia which can no longer be reduced, and 
if pains have appeared, the hernia has become tense and painful, 
the patient vomits and cannot defecate, there is every reason to 
assume strangulation of the hernia. It is harder to decide the 
question in cases in which the patient did not know he had a her- 
nia; in such cases, if a swelling suddenly appears in places typical 
of hernia (inguinal, femoral and umbilical regions), if there are 
pains, vomiting and retention of the stool, strangulation of her- 
nia should immediately be suspected. As a rule, any strangu- 
lated hernia is subject to surgical intervention. Temporary meas- 
ures favouring reduction of the hernia must be taken before the 
arrival of a physician or delivery of the patient to a medical in- 
stitution; these measures include an elevated position of the pa- 
tient’s pelvis and a general warm bath. The nurse must under 
no circumstances try to reduce the hernia . 

Types of Hernias. Inguinal hernia most frequently occurs in 
males (Fig. 254). It enters the scrotum through ‘the* inguinal ca- 
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Strangulation ot the small intestine m the hernial sac 
1— puictal, 2— stiangul Uion of the loop 3— guigunc 


TABLE X 



nal. It may be congenital owing to persistence of the peritoneal 
protrusion into which the testis descends during the child’s 
development. In women inguinal hernia descends into the major 
lip. 

Femoral hernia (Fig. 255) most frequently occurs in females. 
It emerges from under the inguinal ligament on to the thigh, 
medially of the femoral vessels. Femoral hernia is strangulated 
relatively more frequently and, owing to the density of the ring, 
gangrene of the strangulated intestine rapidly ensues. 

Umbilical hernia (Fig. 256) is most frequently observed in 
children, elderly women and middle-aged people. In children 



Fig. 255. Femoral hernia 


it appears soon after detachment of the umbilicus and is sub- 
ject to conservative treatment. Appearance of inguinal hernia is 
fostered by the child’s crying, constipation, coughing, tenesmus 
and poor nutrition. In small children this hernia is successfully 
treated with plaster bandages; after reduction of the hernia two 
or three narrow strips crossing over the navel (Fig. 257) or one 
wider and longer strip are applied; as this is done, the skin over 
the hernial opening is folded, the hernia is longitudinally cov- 
ered with a piece of cotton and the abdomen is engirded with 
a strip of plaster on the level of the navel. At the same time meas- 
ures are taken to diminish the child’s straining (treatment of 
constipation and coughing). Surgical treatment is indicated only 
when conservative treatment proves ineffective. 
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Among adults umbilical hernias most frequently occur and tend 
to strangulation in elderly corpulent women. The frequently 
observed plurilocular sac makes possible partial strangulation 
in a certain part of the sac. Such strangulation is difficult to diag- 
nose. In adults umbilical hernias are subject to surgical treatment. 

Hernia of the tinea alba not infrequently produces no symp- 
toms and is usually discovered during examination of people 
engaged in physical labour. Anatomically there is at lirst no her- 
nial sac in these hernias, but only a protrusion of the preperi- 



Fig. 256. Umbilical Fig. 257 Application of 

hernia strips ol plaster in umbili- 

cal hernia 

toneal fatty tissue through the fissures in the aponeurosis of the 
linea alba. Subsequently a funnel of the peritoneum and a hernial 
sac are formed, the latter containing mainly the omentum. Her- 
nias of the linea alba never grow to very large size. They are 
rarely strangulated, but often produce sharp pains, regurgita- 
tion, nausea, vomiting and other reflex phenomena of the gastroin- 
testinal tract, which incapacitate the patients for physical la- 
bour. These hernias are treated surgically. 

Postoperative hernia . If a wound in the abdominal wall heals 
by second intention, especially if tampons were inserted in the 
abdominal cavity during its treatment, a weak cicatricial tissue 
is formed; this tissue subsequently stretches and gives rise to 
postoperative hernia. Similar hernias may occur in cases of inad- 
equate postoperative sutures. Postoperative hernias tend rap- 
idly to enlarge and may grow to very large sizes, for which reason 
it is necessary to operate such hernias without delay. 

Preparation for the operation . Before the operation it is neces- 
sary carefully to prepare the intestines; the patient is kept on 
a light diet for two days preceding the operation and is given 
enemas one day before and on the eve of the operation because 
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the intestinal loops may adhere to the hernial sac. The patient 
must take a general bath. The operative field and the pubes 
are shaved. v 

Patients with strangulated hernias are easier to prepare for 
the operation. In these cases the bowels are not evacuated, a 
genial bath i* given (by prescription of the physician), the oper- 
ative field and the pubes are shaved. 

The operation requires the same set of instruments as is needed 
for operations on soft tissues. More complex instruments are nec- 
essary for operations on postoperative and strangulated hernias, 
in which the surgeon may discover necrosis of the intestinal loop 
and may have to resect the intestine. For this reason all the in- 
struments necessary for resection of the intestine must be prepared 
in addition to the instruments for operating on soft tissues. In 
most cases herniotomies arc performed under local anesthesia, 
rarely under cerebrospinal anesthesia and only in some cases, 
i.e., very large and postoperative hernias— under general anesthe- 
sia. 

Concept of Surgical Treatment of Hernias. The essence of a 
herniotomy, or radical operation on a hernia consists in isola- 
tion of the hernial sac, reduction of its contents, excision of the 
sac after its ligation at the neck and a plastic repair of the defect 
in the abdominal wall. In cases of congenital inguinal hernias 
in children the hernial sac is opened and an internal purse-string 
suture is applied to diminish trauma to the elements of the cord. 
The plastic closure of tho defect in the abdominal wall is effected 
variously in the different types of hernia. The methods of Bobrov 
and Girard-Spasokukotsky are most frequently used in inguinal 
hernias. With these methods the defect is eliminated by strength- 
ening the anterior or posterior wall of tho inguinal canal by 
suturing the aponeurosis and muscles to Poupart’s ligament. 
A herniotomy requires particularly careful observance of the rules 
of asepsis because suppuration of the wound leads to a relapse 
of the hernia. 

Postoperative care . The patients are placed in a supine position 
and are allowed to turn and bend their legs during the very first 
day. On the second day the patients may be allowed to assume 
a half-sitting position and, if the disease runs a normal course, 
they may be allowed to get up on the third or fourth day. 

Long confinement to bed especially unfavourably affects aged 
people who easily develop pulmonary complications, as well 
as thrombophlebitis and embolisms. The stitches are removed 
on the 7th or 8th day. The patients are excused from work for 
15-20 days and must not lift heavy weights for two months. 

On the day following the operation the patients are allowed 
to take light meajs which do not cause intestinal distention (broth, 
zwieback, porridge, stewed fruit and jellies), may be adminis- 
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ered enemas, and two days after the operation— laxatives. It 
is especially important to see that the bowels are evacuated in 
patients with strangulated hernia, who were operated on urgent- 
ly. without preparation, if, of course, they did not Lave necrosis 
of the intestinal loop and a resection of the intestine* was not 
made. Patients with strangulated hernia are graver cases and 
require special care, especially those who had gangrene of the 
intestinal loop and survived a serious operation of intestinal 
resection. Such patients must be managed like all patients after 
intestinal and gastric operations. 

The grave complications after operations on hernia are pul- 
monary complications and suppurations of the wound. In cases 
of a pulmonary process coughing not only causes pain, but also 
prevents normal healing and is thus conducive to relapses. After 
herniotomies relapses are observed in a certain percentage of 
cases, whereas in cases of suppuration or parting of the stitches, 
which close the hernial ring, relapses of hernia occur without fail. 

INJURIES AND DISEA 1 - ES OF ABDOMINAL ORGANS 

Closed injuries. Contusions of the abdominal wall may be ac- 
companied by severe injuries to the internal organs, ruptures of 
the liver, spleen, stomach, intestines or the mesentery. The main 
danger of such injuries is shock, internal hemorrhages and infec- 
tion of the peritoneum with the contents of the gastrointestinal 
tract. 

Patients who are in a state of shock following a contusion 
to the abdominal region must immediately be put to bed with 
an ice bag applied to the region of the injury. 

Symptoms of injury to internal organs: in ruptures of a hollow 
organ, i.e., intestine or stomach— persisting tension of the abdom- 
inal muscles, sharp pain at the moment of injury and following 
the injury, and diminished hepatic dullness resulting from the 
discharge of the gases from the intestines into the free abdominal 
cavity; in ruptures of the liver or spleen— phenomena of increas- 
ing acute anemia, i.e., continuous weakening and acceleration 
of the pulse, extreme pallor, dryness of the mucous membranes, 
yawning, blurred vision, thirst, and dull sounds in the lower parts 
of the abdomen. 

In a large majority of cases the injuries to internal organs are 
cured only surgically. The operation consists in arresting the hem- 
orrhage and suturing the affected organ, and sometimes even 
in its excision (for example, the spleen). The same instruments 
are prepared for this operation as for any intostinal operation. 

Before the operation the patients must not be given anything 
to drink because the liquid will gain entrance into the abdominal 
cavity through the injured stomach or intestine. „ 
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During the postoperative period the patients with ruptures of 
internal organs are considered grave cases and need close watching 
and thorough care because internal hemorrhages may sometimes 
recur and tlrere is a danger of a general inflammation of the pe- 
ritoneum. The patients must be ensured complete rest. During 
the first day or two ice must be applied to the abdomen as an anti- 
inflammatory and analgesic agent, if there is any danger of 
peritonitis. The patients must be administered an abundance of 
fluids (intravenously and subcutaneously) and antibiotics. In 
cases of injury to the liver and spleen the fluids may also be ad- 



Fig. 25S. Silhouettes of the abdominal cavity with a person in 
different positions 


ministered by rectal drip. In instances of acute anemia and 
generally grave condition repeated blood transfusions are indi- 
cated. The patients’ diet depends on the nature of injury to the 
organ and on the operation performed (see below, diet following 
operations on the intestines). 

Injuries to the abdominal cavity . In cases of punctured or gun- 
shot wounds in the abdominal wall it is necessary to determine 
whether or not the wound penetrates into the abdominal cavity 
(i.e., whether it is accompanied by injury to the peritoneum) 
and the direction of the wound canal. This makes it possible to 
judge whether or not any organs, and precisely what organs, of 
the abdominal cavity are injured. It is therefore very important 
to know the position of the patient at the moment the injury was 
sustained, especially in cases of blind wounds in which the direc- 
tion of the wound canal is unknown (Fig. 258). 

Every wound in the abdominal wall, especially gunshot or 
punctured wounds, may be accompanied by injury to the abdom- 
inal cavity and its organs. If the question is not clear, the 
wound must be considered penetrating and the physician must 
not wait for the ‘appearance of symptoms of such injury, because 
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grave symptoms of injuries to the internal organs not infrequently 
come to the fore only when it is already too late to administer 
aid. 

Owing to the abundance of vessels in the abdo/hinal cavity 
and the extensively developed vascular network in the paren- 
chymatous organs, injuries to the abdominal cavity are accom- 
panied by hemorrhages, sometimes external, but more frequently 
into the abdominal cavity. The other important factor in injuries 
to the abdominal cavity is damage to the abdominal organs (in- 
testines, stomach) which contain an abundance of infective mate- 
rial. Effusion of this material into the abdominal cavity leads to 
peritonitis sometimes during the very first hours following the 
injury. 

The degree of gastric and intestinal repletion during the injury 
plays an important part in the subsequent course of the process, 
because with replete intestines a large amount of their contents 
will effuse into the abdominal cavity and the ^danger of perito- 
nitis will increase. 

Symptoms. Penetrating wounds of the abdominal cavity yield 
various symptoms. Some cases present a picture of marked shock 
and the local symptoms recede into the background. Sometimes 
the patients feel satisfactory even in severe injuries to the abdom- 
inal cavity and are therefore not given adequate attention; such 
patients may even walk to the first-aid station unaided. A dan- 
gerous picture of cavitary injury sometimes develops much later, 
already during peritonitis. 

The signs of hemorrhage into the abdominal cavity are the same 
as in closed (subcutaneous) injuries and include uneasiness, 
sometimes unconsciousness, sad countenance, extreme progressive 
pallor, sometimes cyanosis of the extremities, cold skin and 
sticky sweat, rapid pulse which becomes thready and in some cases 
disappears, dyspnea, thirst, etc. Improvement of the patient’s 
condition under the influence of cardiacs is usually followed by 
a change for the worse and, not infrequently, syncope. Prolapse 
of the intestines and omentum, and effusion of the intestinal 
contents into the wound of the abdominal wall are an absolute 
sign of a penetrating wound. In injuries to the intestine or stom- 
ach effusion of their contents into the abdominal cavity, irri- 
tation of the peritoneum and phenomena of shock are observed. 
The patient complains of abdominal pains and his external ap- 
pearance changes: his features become drawn, his eyes sink and 
assume a troubled look, the temperature rises, the pulse quickly 
becomes accelerated, and the tongue is dry and coated. The local 
phenomena in the abdominal cavity are also characteristic: the 
abdominal muscles are very tense and very painful to touch; 
the abdomen subsequently becomes inflated. In addition to 
these symptoms there are hiccups and vomiting^ 
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Sometimes the picture is not so clear: the patient is indifferent 
and soarcely complains of pain, the local phenomena — abdom- 
inal distention and tension of the abdominal wall— are feebly 
pronounced' and grave general intoxication comes to the fore- 
ground. The patient’s external appearance changes, the pulse 
is altered and cardiac activity rapidly declines. 

Treatment . In cases of conservative, nonsurgical treatment 
of injuries to the abdominal cavity close to 93 per cent of the pa- 
tients die. Early surgical intervention cuts mortality in half 
(44 per cent) and even more. The only method of treatment is 
therefore an earliest possiblo operation, at any rate before 24 
hours have elapsed from the moment of the injury. 

First aid consists in transporting the patient as rapidly as 
possible to where he may be given the necessary surgical treat- 
ment. The patient should bo transported by the quietest possible 
means of conveyance on a stretcher and in a recumbent position. 

Acute Abdomen. There a re several diseases of the abdominal 
cavity unified under the common designation of acute abdomen. 
If prompt surgical treatment is not administered, these diseases 
usually lead to general acute inflammation of the peritoneum 
and the patient’s death. They, are unified in a single group mainly 
because they require urgent surgical intervention sometimes 
without a precise diagnosis, on mero suspicion of one of the dis- 
eases of this group. The picture of acuto abdomen is determined 
by the following signs which occur in aggregate, as well as sepa- 
rately: 1) sharp, ceaseless abdominal pain, 2) continuous nausea 
and vomiting, 3) protracted retention of the stool, and 4) ex- 
tremely distended or very tense abdomen. 

The diseases which produce such a picture include perforation 
of some abdominal organ with effusion of its contents into the 
abdominal cavity (perforation of gastric ulcer, perforation of 
the appendix, perforation of the gallbladder). In cases of perfo- 
ration of an abdominal organ a picture of peritoneal shock is 
observed, namely, a pale, frightened face with an expression of 
suffering, excited or depressed state, cold sweat, shallow and 
rapid costal breathing, small pulso and local abdominal phenome- 
na— pain all over the abdomen, particularly sharp in the region of 
the perforated organ, extreme tension of all the abdominal 
muscles, and sometimes diminution and disappearance of hepatic 
dullness. 

Acute abdomen includes intestinal obstruction. Sharp, unceas- 
ing paroxyzmal pains, extreme abdominal distention (at first 
the abdomen is not tense), protracted retention of the stool and, 
frequently, continuous vomiting are observed in this disease. 
Acute abdomen also includes acute appendicitis, acute pancrea- 
titis, extrauterine pregnaucy, acute pelvic peritonitis in women, 
and several oth*er affections. 
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Preparation for the operation consists in shaving the operative 
field. In most cases the patients are not given a bath and their 
bowels are not evacuated. If the patient is in a grave general 
condition, he is administered physiologic saline solution or 
glucose before the operation. The same instruments as for'laparot- 
omies with intervention in the gastrointestinal tract are prepared 
for the operation. 

Postoperative care depends on the disease and the operation 
performed, and will be discussed in the corresponding chapter. 

Peritonitis. The serous membrane lining the abdominal wall 
(parietal peritoneum) and enveloping the intestines and other 
organs of the abdominal cavity (visceral peritoneum) forms 
a large cavity with many folds. Normally, the peritoneum secretes 
a small amount of serous fluid and easily absorbs the liquids 
which have gained entrance into it. Infection may penetrate into 
the peritoneum from diseased adjacent organs, through intestinal 
walls (if their viability is disturbed), during injuries (from the 
outside) or from the intestines and with the blood stream. 

In all cases of peritonitis it is very important to establish 
whether the process involves a limited part of the abdominal 
cavity (localised or circumscribed peritonitis) or is unlimited 
and has spread over the entire peritoneum (generalised or diffuse 
peritonitis). In discussing peritonitis we shall imply mainly the 
latter disease. 

Serous, purulent and putrefactive forms of peritonitis are 
distinguished according to the character of the exudate. As was 
already mentioned, infection gains entrance into the abdominal 
cavity through various channels; in accordance with this the fol- 
lowing types of peritonitis are distinguished: peritonitis associat- 
ed with appendicitis (appendicular peritonitis), peritonitis in 
females associated with diseases of the sexual organs (following 
abortion or parturition, and in purulent inflammation of the fal- 
lopian tubes), peritonitis connected with perforated gastric ul- 
cers, strangulations and ileus, peritonitis caused by injuries 
to the abdominal cavity and, lastly, postoperative peritonitis. 

Etiology . The most frequent causative agents of peritonitis are 
streptococci, staphylococci, colon bacilli, pneumococci and 
gonococci. Not infrequently, especially incases of perforated peri- 
tonitis, various bacteria, including anaerobes and colon bacilli, 
penetrate into the abdominal cavity and cause the disease (mixed 
infection). 

Owing to the formation of a fibrinous and cellular exudate, 
the abdominal organs adhere to each other, isolating and demar- 
cating the focus of infection. In these cases the omentum plays 
a very important part. Subsequently the fibrinous adhesions are 
organised and replaced with dense connective-tissue adhesions 
between the organs of the abdominal cavity (plastic peritonitis). 
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The initial symptoms of peritonitis are: pains in the abdom- 
inal cavity and diffuse muscular tension of the abdominal 
wall; retracted and tense abdomen (“abdomen like a board”), 
altered typ£ of respiration, disappearance of abdominal respira- 
tion, appearance of shallow costal respiration, sharp pain on 
touching the abdominal wall. Moreover, the patient feels a sharp 
pain not so much at the time pressure is applied to the abdominal 
wall as at the moment when the hand is quickly removed (Shchot- 
kin-Blumberg sign). The peristalsis, especially of the small in- 
testine, ceases soon after the onset of peritonitis, the discharge 
of gases is disturbed owing to intestinal paresis and the ab- 
domen becomes distended. 

The lirst general symptoms of peritonitis not infrequently 
include hiccups, vomiting and, sometimes, regurgitation of small 
amounts of food. In some cases of peritonitis the temperature is 
high and in some it drops. At the same time the pulse is consider- 
ably accelerated. This discrepancy between the pulse rate and the 
temperature is considered a characteristic sign of peritonitis. In 
this disease the patient’s external appearance rapidly changes, 
namely, the patient develops pallor, breaks out in cold sweat, 
the facial features become drawn (facies abdominalis), dark rings 
appear under the sunken eyes, and the tongue is coated and dry. 
The patient may be excited, but is most frequently depressed; 
sometimes the patient’s consciousness is clouded, especially 
during the last stages. The blood shows leukocytosis and a shift 
of the formula to the left (increase in neutrophils and young 
forms). The amount of urine decreases, and protein and casts 
appear in it (toxic aifection of the kidneys). In grave cases of per- 
itonitis the patient dies within a few days. In neglected cases 
the diagnosis of peritonitis is clear, but in the beginning of the 
affection, when it is particularly important, the disease is some- 
times very difficult to diagnose. 

Treatment . Peritonitis is a very grave disease. The best results 
are produced by surgical treatment during the initial period, 
when the disease has not as yet caused severe general intoxication. 
Peritonitis patients are usually operated on urgently, so that the 
intestines cannot be prepared and the patients cannot be given 
a bath; it is necessary only to shave the abdominal wall and the 
region of the pubes. 

The same set of instruments is prepared for this operation as is 
for laparotomies with intervention in the gastrointestinal tract. 

Modern treatment of peritonitis is successful because of the 
timeliness of surgical intervention (in the beginning of the disease) 
and the most rapid elimination of the source of the disease (for 
example, the appendix), suturing or excision of the perforated 
or wounded organ. If the source has been eliminated, the abdom- 
inal cavity is cleaned with gauze compresses, avoiding trauma 
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to the peritoneum, or the pus is aspirated, and the abdominal 
cavity is closed up, or else a thin drain is left for subsequent 
administration of antibiotics. 

In cases of a limited process (abscess) which has produced en- 
capsulation, or if the causes of infection in the abdominal cavity 
have not been eliminated, the draining i3 effected by insertion 
of drainage tubes or gauze drains in the abdominal cavity. How- 
ever, owing to the complex 
topography of the abdominal 
cavity and the ability of the 
peritoneum to circumscribe 
the process, the inserted drains 
and tampons are soon demar- 
cated from the rest of the ab- 
dominal cavity. 

In some cases, after sutur- 
ing the peritoneum, the ab- 
dominal wall (muscles and 
skin) are loft unsutured to 
avoid a purulent process in 
the subcutaneous tissue infect- 
ed with the pus from the 
abdominal cavity. 

Prophylaxis. In most cases 
proper and timely treatment 
of the diseases which are com- 
plicated by peritonitis will 
prevent peritonitis* In injuries 
to the abdominal cavity this 
will be early surgical treat- 
ment; in perforations, for 
example, of gastric ulcer, it 
will be surgical elimination of 
the perforation; in inflamma- 
tory processes, for example, in 
appendicitis, it will be a timely surgical excision of the affected 
appendix, etc. Thus, timely diagnosis and proper treatment of 
diseases of abdominal organs may, in a great majority of cases, 
prevent development of peritonitis. 

Care . Postoperative care is a very important matter, especially 
during the first days of the disease. The patient is placed in a 
half-sitting position to improve the descent of the fluid from the 
upper parts of the abdominal cavity (Fig. 259). To diminish 
intoxication, large amounts of fluid are administered mainly 
intravenously, subcutaneously or by the drip method. Up to three 
litres of physiologic saline solution with 500-600 ml of a 5 per 
cent glucose solution and insulin are administered por day. 



Fig. 259. a — accumulation of 
exudate in the subdiaphrag- 
matic space with the patient 
in a supine position; b — accu- 
mulation of exudate in the 
region of the minor pelvis 
with the patient in a hall- 
sitting 1 position 
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Simultaneously large doses of cardiacs (camphor in doses of 
5-10 i#l 3-4 times per day, caffeine, digalen, etc.) are vigorously 
administered. In peritonitis good results are produced by blood 
transfusioni>during the postoperative period (especially by the drip 
method). It is necessary carefully to watch the pulse and tempera- 
ture. Peritonitis patients must not be fed during the first days 
after the operation, but must be givon parentoral nourishment 
by administration of proteins and glucose. 

It is necessary to observe oral hygiene. The patients are given 
to drink in small amounts and only if they do not vomit. In cases 
of excruciating vomiting and considerable abdominal distention 
the stomach is emptied, a permanent thin gastric tube with con- 
tinuous suction is introduced into it and a colonic tube is inserted 
in the rectum. Serious attention must be devoted to the respira- 
tory organs because of the possibility of pneumonia; for the pur- 
pose of prophylaxis mustard plasters are applied to the chest and 
back, the patients are given to inhale carbon dioxide several 
times a day, etc.; on the second or third day the patients begin 
to perform breathing exercises. 

If the abdominal cavity is being drained, the dressings may be 
very painful to tho patient,, for which reason, while the upper 
layers are being changed, attempts arc made to loosen the tam- 
pons by pulling on their central parts. When the tampons have to 
be changed (most frequently on the Gth day after the operation) 
morphine is injected before the dressing because the latter is 
very painful. Subsequently such patients begin to be fed very 
carefully and only after improvement of the local phenomena 
(discharge of gases, diminution of pains and of the tension of 
the abdominal wall). The bowels are evacuated by enemas and 
no laxatives arc administered until the process has abated. The 
urine is usually collected for the purpose of measuring its quanti- 
ty. In peritonitis complications not infrequently involve the 
lungs and include residual abscesses in the abdominal cavity, 
under the diaphragm and in the liver, parotitis and general sepsis; 
these complications may require repeated surgical intervention. 

Diplococcal peritonitis . Children’s diplococcal peritonitis con- 
stitutes a peculiar form of the disease, it is observed in girls 2-12 
yoars of age. The tonsils in angina or the mucosa of the sexual 
organs during their diplococcal infection serve as the infection 
atrium. Tho disease begins with intense pains in the abdominal 
cavity, vomitrng and diarrhea. The temperature rises to 40°C, the 
general condition is grave, the consciousness is clouded and the 
pulse is rapid. Leukocytosis — up to 30,000-40,000. The abdom- 
inal muscles are less tense and painful than in other forms 
of peritonitis. Since surgical treatment of this form of peritonitis 
produces poor results, it is advisable to wait until tho process 
has become demarcated and pus has accumulated. At the same 
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time general measures are taken, namely, infusion of physiologic 
saline solution, administration of cardiacs, streptocid per os, 
antibiotics, and local application of cold or heat, depending on 
the circumstances, to the abdomen. ( 

Appendicitis. Inflammation of the vermiform appendix of 
the cecum is called appendicitis and is one of the most frequent 
diseases of the abdominal cavity. Appendicitis patients consti- 
tute a considerable percentage of all surgical patients. 

Clinically, appendicitis is divided into acute and chronic 
forms, according to its course and the pathoanatomical changes 
in the region of the appendix. 

Acute appendicitis . The causative agents of acute appendicitis 
are most frequently streptococci (enterococci), staphylococci, 
colon bacilli, diplococci and various anaerobes. 

The cause of the development of the inflammation in the ap- 
pendix is not completely clear as yet. 

The aforesaid microbes may be found in the intestines and the 
appendix without producing an inflammatory process. 

They may gain entrance into the appendix with the blood 
stream (hematogenically) or, which is apparently more frequently 
the case, from the intestines (enterogenically), the development 
of appendicitis possibly being conditioned by a change in the 
virulence of the microbes. Nor can we exclude the role of dietary 
disorders which cause stagnation of the contents of the appendix, 
chronic constipation, intestinal sluggishness and chronic diseases 
of the large intestine. 

The pathoanatomical changes in appendicitis consist in swell- 
ing of the follicles, serous and then purulent inflammation which 
begins with the follicular tissue of the appendix and ends in pu- 
rulent impregnation of all layers of its wall. The subsequent 
development of the process not infrequently gives rise to throm- 
bosis of the vessels and, owing to this, necrosis of a part of the 
wall or the entire appendix (gangrene); in partial necrosis per- 
foration occurs and is accompanied by effusion of the contents into 
the abdominal cavity (Table X). 

During the inflammatory process in the appendix a serous 
and serofibrinous exudate appears in the abdominal cavity near 
the appendix. If the infection penetrates through the walls of the 
appendix, the exudate becomes turbid and then purulent. During 
precipitation of the fibrin the fibrinous exudate causes adhesion 
of the intestinal loops to each other, to the abdominal wall and the 
omentum, which favours demarcation of the process. 

In a demarcated inflammatory process a dense inflammatory 
swelling (infiltrate) appears on the second or third day after the 
onset of the disease (Fig. 260). But, if the process develops rapidly 
and is insufficiently demarcated from the free abdominal cavity, 
it involves the peritoneum and causes generalised peritonitis. This 
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most dangerous complication is observed particularly frequently 
in perforated and gangrenous appendicitis. The inflammatory 
infiltrate nujy gradually be resorbed in the course of a few weeks, 
or dissolution of the tissues occurs in its depth and pus accumu- 
lates, i.e., an appendicular abscess is formed. The latter may 
open through the abdominal wall or, what happens more frequent- 
ly, into the intestines or into the free" 
abdominal cavity, which may cause gen- 
eralised peritonitis. 

Symptoms . Acute appendicitis most 
frequently begins suddenly, while the 
patient is completely healthy (attack of 
acute appendicitis), with appearance of 
pain in the right iliac region and some- 
times all over the abdomen or in the 
epigastrium with subsequent concentra- 
tion of pain in the right iliac region. 

Soon nausea appears and the patient 
begins to vomit, the temperature rises 
sometimes to 38-39 °C, but in the begin- 
ning it is usually not high— slightly 
above 37 °C. The intestines either fail 
to function or function normally, al- Fl , g * Appcn- 

though diarrheas are sometimes observed. 

Examination of the patient usually re- 
veals pain and limited muscular tension in the right iliac region. 
The blood shows leukocytosis and changes in the leukocytic 
formula characteristic of an inflammatory process (shift to the 
left with appearance of young forms of neutrophils). 

In most cases appendicitis is not difficult to diagnose, but 
sometimes the picture may be unclear in the beginning of the 
disease and may resemble an acute intestinal process (enteroco- 
litis), dextral renal colic, etc. It is particularly easy to overlook 
acute appendicitis in children in whom it runs a violent course 
and often soon produces general phenomena with negligible 
local phenomena (children cannot very well point out the location 
of pain and not infrequently complain of pain in the epigastrium 
or all over the abdomen). 

Appendicitis may run various courses. In mild cases all phe- 
nomena abate within 3-4 hours. A severer attack of perforating 
appendicitis begins like that of acute appendicitis; however, 
this leads to gangrene or perforation of the appendix with effu- 
sion of the contonts into the abdominal cavity and generalised per- 
itonitis. 

But even the milder cases of appendicitis far from always end 
favourably. In many cases an inflammatory swelling (infiltrate) 
forms in the reg'ion of the appendix on the second or third day, 
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this swelling being palpable through the abdominal wall. Pus 
may form in the centre of the infiltrate, i.e., it may give rise to 
an appendical abscess which constitutes circumscri^d purulent 
peritonitis. In such cases the temperature either remains high 
or drops in the morning and rises in the evening. Palpation of 
the centre of the infiltrate may reveal a softening. If an abscess 
has formed, it must be opened surgically and drained. However, 
under the influence of treatment the infiltrate is most frequently 
resorbed without forming pus. 

Appendicitis is considered chronic when pains persist in the 
region of the appendix after the end of the attack and also when 
the attacks follow each other, even if at long intervals of several 
years (relapsing chronic appendicitis). 

In rarer cases appendicitis runs a silent course. Lastly, there 
are cases of primary-chronic appepdicitis without the characteris- 
tic acute attacks. The etiology of the chronic process is the same 
as that of the acute process. The pathoanatomical picture of chron- 
ic appendicitis consists mainly in sclerotic changes in the walls 
of the appendix with replacement of the muscular and other lay- 
ers of the appendical wall by dense, vessel-poor connective scar 
tissue. Adhesions with the abdominal organs surrounding the 
appendix (omentum, intestinal loops) are noted. Owing to for- 
mation of scar tissue in the wall and the adhesions, the lumen of 
the appendix is not infrequently constricted and forms kinks. 
In chronic appendicitis the aforesaid changes in the appendix 
may favour aggravations and in cases of tho latter the cicatricial 
tissues of the appendicular wall which have low resistance with 
respect to the infection are easily necrotised and dissolved, pro- 
ducing perforated or gangrenous appendicitis. 

Symptoms. Usually the symptoms of chronic appendicitis are 
not strongly pronounced. The presence of at least one authentic 
attack of appendicitis in the anamnesis is very important. 

The patient most frequently complains of pain in the right 
iliac region, the pain increasing after coarse food and sometimes 
during locomotion, dyspeptic phenomena and constipation. Exam- 
ination of the abdominal region reveals pain at the point which 
is midway between the navel and right anterior superior iliac 
spine and on tho border between the right and middle third of 
the line connecting both iliac spines. 

Prophylaxis. It is difficult to prevent appendicitis and recurring 
aggravations because of the vagueness of the etiology. Proper 
regular nutrition with food rich in vegetable cellulose and pre- 
vention of constipation are apparently of some importance. 

Treatment. In the beginning of the disease it is not always 
possible to determine whether the patient has a mild attack of 
appendicitis, or it is the beginning of perforated or gangrenous 
appendicitis. Acute appendicitis therefore necessitates urgent 
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surgical intervention, preferably during the very first hours 
of the disease, as soon as the case has been diagnosed. Only if 
there is an infiltrate in the region of the appendix must the sur- 
geon wait for the infiltrate to be resorbed, the inflammatory proc- 
ess to abate or an abscess to form. 

In cases of an infiltrate the patients are usually treated as fol- 
lows: they are confined to bed and are not allowed to move except 
turning to the affected side, bending their legs in the knees and 
assuming a half-sitting position with the aid of some support. 
No laxatives are administered because contraction of the intes- 



Fig. 2G1. Various positions ot the appendix 


tines under the influence of laxatives may break the adhesions and 
favour extension of the process. During the acute period, before 
the temperature drops, an ice bag is placed on the right iliac 
region and the patient is kept, if possible, on a restricted diet. 
Penicillin and other antibiotics are the medicinal agents admin- 
istered. As soon as tho acute phenomena subside and the tem- 
perature drops, compresses and hot water bottles are applied to 
accelerate resorption. 

The patients must not be given narcotics which, although elim- 
inating pain, obscure the picture of the disease. The best pre- 
vention of complications during acute appendicitis is an urgent 
operation. 
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The operation consists in opening the abdominal cavity with 
an oblique incision in the right iliac region or in an incision along 
the edge of the right rectus abdominis muscle. 

For local anesthesia 200-500 ml of a 0.5-0.25 per cent novocain 
solution, syringes, and needles are prepared. 

If an oblique incision has been made, after dissection of tho 
skin and subcutaneous tissue the hemorrhage is arrested with 

the aid of Kocher’s and Pean’s 
hemostatic forceps, the aponeurosis 
is opened, the fibres of the muscle 
are parted lengthwise with Kocher’s 
probe and Cooper’s scissors. 

Retractors serve to part the 
muscles (see Fig. 44). 

After opening the peritoneum, the 
cecum and the appendix are searched 
for, since the position of the latter 
greatly varies (Fig. 261). 

After drawing out the appendix, 
a hemostatic clamp is placed on 
the mesentery, the latter is incised 
(Fig. 262) and ligated. A purse- 
string suture is applied around the 
base of the appendix (Fig. 263). 
Payr’s clamp is placed on the appendix at its base and the base 
is ligated. 

After resection of the appendix its stump is painted with iodine 
tincture, invaginated (Fig. 264, a) and the purse-string suture 
is tightened (Fig. 264, b). After setting aside all the instruments 
that may have become infected during resection of the appondix, 
a second suture is applied above the purse-string suture and all 
the layers of the abdominal wall are sutured (catgut is used for 
suturing the peritoneum and muscles, and silk— for suturing the 
aponeurosis and the skin). 

Since chronic appendicitis may, when aggravated, run a course 
resembling gangrenous or perforated appendicitis, it is necessary 
to resort to surgical treatment also in this form of the disease. 

Cases of chronic appendicitis are operated preferably during 
intervals between the attacks , during so-called cold periods. 
An operation on chronic appendicitis is therefore a form of pro- 
phylaxis which prevents an acute attack with all its dangers, 
especially since perforation and generalised inflammation of 
the peritoneum may occur during any of the subsequent attacks. 
One or several acute attacks of appendicitis, if established authen- 
tically, serve as an indication for surgical intervention. 

Preparation for the operation . Preparation for operations on 
acute appendicitis is simple in all cases, because $he operation 



Fig. 262. Transection of 
the appendicular mesen- 
tery 
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is performed urgently. The patients are not given a bath, with 
perhaps the exception of mild cases. 

No laxatives must be administered ; as a rule, no^ enemas are 
given either. It is only necessary to shave the region of the oper- 
ation and the pubes, and to give the patient no food or drink 
before the operation. 

In chronic appendicitis the patient is prepared for the operation 
as for an ordinary operation, if there is no aggravation, fever, 
vomiting or pains. 

After the operation an ice bag or a weight (a sandbag) is 
placed on the region of the wound. The personnel must see to it that 
the ice bag does not leak and does not moisten the dressing, and 
that no sand comes out of the sandbag. 

Care . The care of an appendicitis patient must be individual, 
depending on the form of the disease with which the patient is 
affected. Patients with perforated and purulent appendicitis 
are at first managed like patients with peritonitis. During the 
first days they receive neither food nor drink (they are adminis- 
tered glucose and physiologic saline solution subcutaneously) 
and are kept in a supiqe position. Subsequently the care of the 
patients depends on the development of the disease. If tampons 
are inseited in the abdominal cavity, the care is more stringent 
during the postoperative period, i.e., the patient remains in a 
recumbent position and is given only liquid food for five or six 
days. If the disease takes a favourable course, the patient receives 
liquid, gruelly food (porridge, jellies and soups) on the second 
or third day and then white bread; on the 4th or 5th day the pa- 
tient is transferred to a light diet. If the temperature is normal, 
the patient is allowed to sit up on the second or third day and 
to walk on the 4th or 5th day. Some surgeons allow their patients 
to get up early, even on the day following the operation. During 
postoperative management special attention is devoted not only 
to the patient’s temperature, pulse, the state of the dressing, etc., 
but also to the condition of the tongue (dry, moist, coated), 
pain in the abdomen, abdominal distention and discharge of 
gases; the patient must also be watched as regards urina- 
tion. 

Several complications are possible in grave acute and, espe- 
cially, in purulent or perforated, appendicitis. These include 
abscesses in the abdominal cavity and subdiaphragmatic abscesses, 
general purulent infection (septicemia) and pulmonary compli- 
cations. Lastly, appendectomies are sometimes followed by pa- 
ralysis of the intestines with sharp meteorism. This flatulence is 
not dangerous, although it is quite unpleasant to the patient. 
In such cases, in addition to medicinal agents (atropine), a co- 
lonic tube and syphon enemas, as well as enemas of 1.5-2 glassfuls 
of a 10 per cent hypertonic common salt solution ajpe used. The 



enemas are administered carefully, beginning on the second day 
after the operation. 

Suppuration of the postoperative wound is a frequent compli- 
cation of appendicitis, especially acute appendicitis. The infec- 
tion may gain entrance into the region of the surgical wound 
from without during the operation, but most frequently pene- 
trates into it from within, from the focus of the inflammatory 
process, i.e., from the appendix. The infection with which the 
peritoneum can easily cope produces a purulent process in the 
subcutaneous tissue. During the postoperative period suppura- 
tion of the wound is manifested in pyrexia, pains, swelling and 
presence of an infiltrate in the region of the surgical wound. If 
suppuration develops in the wound, the stitches must be removed 
and the wound opened as soon as possible. 

Operations performed during the cold period of chronic appen- 
dicitis, like the operations carried out during the first day of 
acute appendicitis, offer a very favourable prognosis with low 
mortality and few complications. 

Hence, the importance of timely diagnosis of acute appendi- 
citis and of early operation, i.e., on the first day of the disease, 
is self-evident. 

Tuberculous Peritonitis. Tuberculous affection of the perito- 
neum (tuberculous peritonitis) is most frequently observed in 
its chronic form. It may be either generalised or affecting only 
some parts of the abdominal cavity. The disease is usually mani- 
fested in moderate pains, abdominal distention, sometimes 
vomiting, tension of the abdominal wall and pyrexia; fluid ac- 
cumulates in the abdominal cavity. Extreme loss of weight and 
general emaciation are noted and in the end lead to death. The 
disease runs a long course— several months and longer. 

In tuberculous peritonitis general treatment of tuberculosis 
is administered; irradiation of the abdomen with a quartz lamp 
and painting of the skin with iodine tincture are local measures; 
surgical treatment consists in opening the abdominal cavity and 
removing the fluid. Following this the abdominal wall is closed 
tight. Such an operation sometimes considerably relieves the pa- 
tient. 

Ascites. In a number of diseases of the liver and disorders of 
the cardiac function, as well as in malignant tumours of abdom- 
inal organs, an enormous amount of fluid (ascites) accumulates 
in the peritoneum, renders respiration difficult and afflicts the 
patient with pain. 

To alleviate the suffering in ascites, a palliative inter- 
vention is effected, i.e., draining the ascitic fluid by means 
of an abdominal puncture. The puncture can also be of diag- 
nostic value in elucidating the character of the fluid. To pro- 
duce the puncture, it is necessary to sterilise the syringe and 
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needle, a trocar, a long director or bulbous-end probe, a needle 
on a needle holder and ligatures for the suture, and a 0.5 per cent 
novocain solution. The skin in the region of the puncture is paint- 
ed with iodine. The puncture is made with the trocar along the 
midline below the navel or between the navel and the pelvic 
bone, the point of puncture being anosthetised beforehand. An 
abdominal puncture is best made with the patient in a sitting 
position (on the edge of the operating table or on a chair). The 
abdomen is tied with a towel above the point of the puncture 
and is continuously compressed in an attempt thereby to main- 
tain the intrathoracic pressure since the latter drops as the ascitic 
fluid is drained. As soon as the fluid is drained, the patient is 
placed on his back, the wound is covered with a collodion dressing 
and the abdomen is tightened with a bandage. 

While the fluid is being drained, it is necessary to watch the 
pulse because of the possibility of a sudden decline of cardiac 
activity, which requires a subcutaneous injection of cardiacs 
(caffeine). If the dressing is soaked in the ascitic fluid, it must 
bo changed. 

Diagnostic Laparotomy. In a number of diseases of the abdom- 
inal organs requiring urgent intervention (acute abdomen) a 
more accurate diagnosis can be made only during the operation. 
In some tumours of the abdominal organs, in the beginning 
of their development (cancer of the stomach), and in injuries 
the diagnosis is similarly rendered more precise only during the 
operation. The operation performed for the purpose of ascertaining 
the diagnosis is called a diagnostic (exploratory) laparotomy. 
The same instruments are prepared for this operation as for an 
intestinal operation. 

INJURIES AND DISEASES OF THE STOMACH 
AND GASTROINTESTINAL TRACT 

Surgical interventions are effected for injuries, burns, foreign 
bodies, gastric ulcers, cancer of the stomach, constriction of the 
pylorus, etc. 

Injuries to the Stomach. These are often encountered in inju- 
ries to the abdominal cavity accompanied by injuries to other 
organs (intestines, liver). In injuries to the stomach a very impor- 
tant part is played by injuries to its vessels accompanied by 
hemorrhages into the abdominal cavity. Moreover, the contents 
of the stomach also effuse into the abdominal cavity and cause 
peritonitis. All that was said about penetrating abdominal 
wounds fully pertains to injuries to the stomach. 

The most characteristic features of injuries to the stomach are 
vomiting of blood (in one-third of the cases), diffuse tension of the 
anterior abdominal muscles, a picture of shock immediately or dur- 
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ing the first hours following the injury, and disappearance of hepat- 
ic dullness due to discharge of the air from the stomach. Whether 
the stomach was empty or filled with food at the moment the injury 
was sustained is of essential importance. Injury to an empty stom- 
ach, of course, offers a better prognosis and, contrariwise, injury 
to the stomach replete with food — the worst prognosis. The only 
method of treatment is an earliest possible 
operation which consists in suturing the 
wound of the stomach. The patient must 
under no circumstances be given any- 
thing to drink either before or after the 
operation. The postoperative feeding of 
the patient is the same as it is after 
other operations on the stomach. 

Gastric and Duodenal l 1 leers (ulcera 
ventriculi et duodeni) (Fig. 2(55). Gastric 
and duodenal ulcers constitute one of the 
most frequent diseases subject to surgical 

treatment. Fig. 205. Pcneirat- 

The etiology of this disease is as yet mg gastric ulcer 
insufficiently clear. An important part 

in this disease is apparently played by a number of neurotrophic 
factors in virtue of which the erosion formed does not heal 
but deepens, and a typical ulcer with a deep craterlike floor and 
indurated callous (cicatricial) edges is formed. 

The spasm of the muscles and blood vessels caused by disturb- 
ances in the function of the nervous system is also very impor- 
tant. General trophic disorders result in lowered resistance and 
digestion of the mucosa by the gastric juice. Subsequently, the 
mechanism of the development of the ulcer is determined by the 
unceasing action of the former factors and pathological impulses 
of a nature of a conditioned reflex from the affected organ 
(K. Bykov’s corticovisceral theory). 

Pathologic anatomy . Ulcers are most frequently located along 
the lesser curvature of the stomach in the pyloric region and in 
the duodenum. They tend to deepen and may perforate the gastric 
wall, in which case the contents effuse into the free abdominal 
cavity (perforation), or the ulcer extends to an adjacent organ if 
the latter adheres to the stomach (for example, the liver, pan- 
creas). This extension of the ulcer into the adjacent organ is called 
penetration. During penetration an ulcer may cause an inflamma- 
tory process in the neighbourhood and adhesion to the adjacent 
organs (liver, pancreas) v Erosion of vascular walls, causing gas- 
tric hemorrhage, is not infrequently observed. 

If an ulcer heals by cicatrisation, it may subsequently lead 
to constriction of the pyloric orifice (pyloric stenosis). Ulcers 
existing for a long time predispose to cancer. 
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The symptoms of ulcers are dealt with in greater detail in courses 
of internal diseases. The main symptoms are pain, vomiting 
after meals, and blood in the vomit or the excrements. 

Constant heartburn and pains, especially in the epigastrium, 
soon or 3-4 hours after meals are characteristic of gastrfcc ulcers. 
Pains on an empty stomach, hunger pains which abate after meals, 
and night pains are most frequently observed in duodenal ulcers. 
In chronic cases the pains sometimes diminish for a certain period 
(several months or oven years), but then recur and become in- 
creasingly more intense (cyclic recurrence of the disease). The 
pains differ in character and are sometimes so intense that the 
patient does not know what to do; most frequently he doubles 
up and presses his legs to the abdomen to relax the abdominal 
wall. The pains abate after the patient has taken sodium bicar- 
bonate. Gradually, in the course of the disease, the pains grow 
more intense. 

Vomiting is a very frequent symptom of ulcer. In most cases 
it occurs within a certain period, namely, from 30 minutes to 
three hours after meals, at the height of the pains; after vomiting 
the pains usually subside or cease altogether. 

The vomit may contain blood. Sometimes profuse hemorrhages 
are observed. During profuse hemorrhages the blood is bright 
red, but under the action of gastric juice in the vomit it most 
frequently resembles coffee grounds. In some cases, especially 
during hemorrhages from a duodenal ulcer, the blood is not eject- 
ed with the vomit, but is discharged into the intestines; such 
cases of concealed hemorrhages are manifested by symptoms of 
acute anemia (vertigo, weakness, nausea, extreme pallor, rapid 
and weak pulse). After a certain period of time — from three or 
four hours to several days — the blood is excreted with the feces. 
Hemorrhages are usually detected by the colour of the feces which 
look like tar. The dark colour of the feces is not always due to 
the presence of blood; the feces sometimes assume this colour 
when a person has eaten whortleberries or has takeft powders 
of bismuth and iron. In some cases a hemorrhage may be detected 
only by examination of the feces. The other dyspeptic phenomena 
in gastric ulcer include heartburn, regurgitation and nausea. It 
is very important to analyse the gastric juice; usually the analysis 
shows it to be highly acid: general acidity— above 70, fixed 
hydrochloric acid — above 50 and free hydrochloric acid — 40. 

The following changes discovered by roentgen examination 
are characteristic of gastric ulcers: serration of the greater 
curvature and protrusion of the contours of the gastric wall 
(niche). 

If evacuation of the stomach during constriction of the pylo- 
rus is difficult, the stomach should be irrigated before the examina- 
tion. 



A roentgen examination of a patient with a gastric disease is 
performed as follows: the patient is given a jelly or thin gruel 
consisting of cooked starch and 50-100 g of barium sulfate. Since 
barium saltfc are impermeable to roentgen rays, the barium fill- 
ing the stomach forms a shadow on the screen. By this shadow 
it is possible to determine the shape, position and movements 
(peristalsis) of the stomach, its evacuation, etc. In cases of 
tumours the corresponding part of the stomach is not filled with 



Fig. 266. Niche. Roentgen picture 
ot the stomach 


the barium mass, and the screen shows what is called a deject 
of repletion. Contrariwise, in the presence of an ulcer, especially 
if it extends deeply beyond the limits of the stomach, the barium 
mass penetrates beyond the contours of the stomach forming 
in this place a projection, pocket (niche) (Fig. 266). 

The symptoms of gastric ulcer are not always sufficiently typi- 
cal. In some cases only one of the three basic signs is clearly pro- 
nounced. There are also cases in which gastric ulcer produces 
no symptoms at all and perforation of the ulcer or a profuse hem- 
orrhage constitute the first sign. 

The treatment of gastric ulcer patients is conservative (diet, 
belladonna, sodium bicarbonate, etc.). 

Perforated gastric ulcers are subject to urgent and uncondi- 
tional surgical 'intervention as some of the gravest diseases of the 




abdominal cavity, since in these cases the gastric contents gain 
entrance into the abdominal cavity and cause fatal generalised 
peritonitis. In these cases it is particularly important to effect 
rapid surgical intervention immediately after the perforation of 
the ulcer. , 

Stenosis of the pylorus after healing of gastric ulcers with cicat- 
risation also serves as an indication for surgical treatment. 

In all other cases an operation is indicated when the affection 
stubbornly resists conservative treatment, there are frequent 
hemorrhages which weaken the patient, and the patient has 
callous or penetrating ulcers. 

Complications . Perforation of an ulcer and hemorrhages require 
urgent measures. Tho basic symptom of perforation is a sudden 
appearance of cutting pain in tho epigastrium resembling a stab 
with a dagger. Examination of tho patient reveals great tension 
of the abdominal muscles, especially in the upper part of the 
abdomen, with a simultaneous retraction of the abdominal wall 
(navicular abdomen). Abdominal (diaphragmatic) respiration is 
replaced with costal respiration, the hepatic dullness disappears 
and tympanitis appears above the liver on the right because of 
penetration of air into the abdominal cavity. Appearance of 
air in the dome of tho diaphragm is in most cases detected by a 
roentgen examination. Tho pationt has an accelerated rapid 
pulse, but his temperature remains normal during the first day. 
If tho patient is not administered timely aid, generalised peri- 
tonitis develops. 

In all cases in which sudden and intense pains appear in tho 
upper part of the abdomen, tension in the epigastrium and 
changes in tho pulse, especially if protracted symptoms of gastric 
disoaso (heartburn, pains, etc.) wore noted before, tho pationt 
must be urgently referred to a surgical institution where he 
may be administered immediate surgical aid. In cases of perfo- 
rated gastric ulcer only a timely operation (during tho first hours 
after the perforation) may offer any hope of a favourable out- 
come. The operation usually consists in resection of part of the 
stomach together with the ulcor or in suturing the ulcer after 
detection of tho point of perforation, when resection is impos- 
sible. 

Another grave and most frequent complication of gastric ulcer 
is gastric hemorrhage which is particularly dangerous. 

The hemorrhago may be single and profuso, in which case tho 
patient at once loses a largo amount of blood, but there are also 
recurring hemorrhages, one hemorrhago following anothor. The 
basic measures during gastric homorrhages are rest and applica- 
tion of ice to the abdomen. To alleviate the pains, atropine is 
injected, or papavorine 0.02 or Extr. Hyoscyami 0.15, Natrium 
bicarbonicum, Magnesium bicarbonicum aa 15i0', a toaspoonful 
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throe times per clay is administered per os. To arrest tho hemor- 
rhage, 5 ml of a 10 per cent calcium chloride solution is injected 
intravenously or 10 ml of normal horse serum subcutaneously 
and small amounts of blood (hemostatic dose— 50 ml), plasma 
or serum are transfused. 

In cases of recurring hemorrhages many surgeons operate dur- 
ing tho intervals between the hemorrhages. Surgical treatment is 
also administered during a profuse hemorrhage with preliminary 
and simultaneous transfusions of largo amounts of blood. 

During gastric hemorrhages tho diet constitutes a very im- 
portant problem. The patient is kept on a hungry diot, boing 
givon for several days after tho hemorrhage only cold water 
and cold jelly, and is transferred to liquid or gruelly food only on 
the 5th or (5th day. Tho lacking amount of nutrient substances 
and liquid is administered in tho form of a glucose solution in- 
travenously or subcutaneously, or in tho form of a rectal drip. 
A system of feeding the patients with gaslric hemorrhages from 
the very first day has been proposed and is being practised. 
The best results are produced by a mechanically protective 
diet with a large amount of proteins and fats (Yarotsky and 
Pevznor’s diet). 

Care. In cases of perforated ulcer and hemorrhagos tho patients 
are not given any baths, laxatives, etc., in preparation for tho 
operation, but are immediately placed in a recumbent position 
and are delivered to the operating room; it is only necessary to 
shavo the hair on the abdominal skin. 

A cicatricial constriction of the pylorus (slrictura pylori) at 
first produces increased gastric peristalsis which is percoptiblo 
to tho eye and is accompanied by sharp pains. At tho same time 
there is a feeling of fullness and pressure in the epigastrium, 
fetid belching and, towards tho evening, vomiting of largo amounts 
of the food consumed during tho day and ovon the day before. 
Tho patient notes thirst and constipation; general emaciation 
and dehydration of the organism develop. A roentgen examina- 
tion roveals retention of the barium in the stomach and distontion 
of tho latter. In cases of pyloric constriction the stomach is 
systematically irrigated and surgical treatment is administered. 

Cancer of the Stomach (cancer vontriculi). Another gastric 
disease in which surgical treatment is particularly frequently 
administered is cancer of the stomach. Liko most malignant 
neoplasms this disease is most often observed in elderly people, 
hut may also occur at the age of 30-40 and even earlier. It is 
not infrequently preceded by gastric ulcer, chronic gastritis 
or gastric polyps, the latter being considered precancerous. 

Glandular carcinoma, solid coll carcinoma and cicatrising 
cancer (scirrhus) are found in the stomach pathoanatomically. 
A cancerous affection of tho stomach is noted for its tendency 
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to decompose and ulcerate" with subsequent frequent but slight 
hemorrhagos into the lumen of the gastrointestinal tract. Cancer 
of the stomach spreads quite early to the adjacent organs, lymph 
nodes, liver and peritoneum. Macroscopically it soifletimos looks 
like a tumour, but most frequently like an ulcer wifrh dense 
odges; it infiltrates the gastric wall, indurates it and shrinks 
the whole stomach. 

Symptoms : pains, loss of appetite, nausea, vomiting, debility, 
omaciation (rapidly increasing cachoxia), decreased acidity of 
the gastric juico to the point of achylia, defect of gastric repletion 
after consumption of the barium moal during roentgenoscopy, 
positive blood reaction in the feces* and a tumour palpated in 
tho epigastrium. Unfortunately, in cases of such clear diagnosis 
cancer is usually so widespread that an operation is useless. 
More important are the initial symptoms: light dyspeptic phenom- 
ena (disturbance of appotite, salivation, nausea), sometimes 
loss of weight and weakness, changes which aro ^revealed by clin- 
ical examination (positive blood test in the feces, roentgenologi- 
cal data, changes in the gastric juice, i. e., decreased acidity). 

Treatment. Since conservative treatment of cancer can only 
alleviate the patient’s suffering, but does not produce a com- 
plete cure, the only thing that can ensure recovery is an operation. 
Regrettably, surgical intervention is successful only in earlier 
cases, before the cancerous process has exlendod to the adjacent 
organs, i. e., has not produced any metastases. Extrome cachex- 
ia, metastases to other organs, particularly the liver, and effec- 
tion of the inguinal or supraclavicular lymph nodes, and ascites 
contraindicate surgical treatment. 

The operation consists in resection of the stomach with simul- 
taneous excision of all tho portions of the great and lesser omen- 
tum suspected of cancer, and the lymph nodes contained in 
them. 

Operations on the Stomach. The preparation of a patient for 
an operation is simple; it consists of a bath on the eve of the 
operation and of shaving the operative field (if there is no per- 
foration or hemorrhage). Usually the patients are given no laxa- 
tives; it is quite enough to administer, on the eve of tho opera- 
tion, a cleansing enema and give the patient light food. On the 
day of the operation tho stomach must be empty. For this reason 
the patient is given neither food nor drink, and, in cases of poor 
evacuation of the stomach (pyloric constriction), tho stomach 
is irrigated over a period of several days with a weak solution 
of hydrochloric acid or water with tincture of iodine. 

The main operations on the stomach are: 1) gastroenterostomy 
(formation of a communication between tho stomach and the 

* The feces are examined for concealed blood only j\flor three days of a 
meatless dvot. 
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small intestine), 2) resection (excision of part of the stomach), 
and 3) gastrostomy (establishment of a gastric fistula). 

A gastroenterostomy (Fig. 267) is performed in cancer cases 
and rarely In cases of gastric ulcer. In ulcers its aims are: 1) to 
cause the alkaline contents of the upper part of the small intes- 
tine (bile and pancreatic juice) to be brought into the stomach 
and thereby to reduce the high 
acidity which is one of the 
causes of ulcer, 2) to provide 
the chyme with another chan- 
nel, circumventing the ulcer 
(pylorus), which diminishes 
its mechanical irritation and, 
lastly, 3) to decrease the time 
during which the food stays 
in the stomach, which favours 
reduced secretion of gastric 
juice and healing of the ulcer. 

In addition to Ibis, an anasto- 
mosis is made in cases in which 
the passage of food through 
the pylorus is rendered difficult 
by a constriction of th a pylo- 
rus with a cicatrix following 
an ulcer or by a tumour (can- 
cer). 

Th' anastomosis is made as follows: the adbominal wall is 
opened along the midline and the stomach is extracted. Then 
the small intestine, closest to the duodenum (short loop) and 
the stomach are clamped and the intestine is sutured with 
a catgut or silk interrupted suture to the posterior wall of the 
stomach (serous suture). Following this the lumens of the in- 
testine and stomach are opened and the stomach is sutured through 
the entire thickness of its wall with the intestine by a continu- 
ous catgut suture first along the posterior (Fig. 268) and then 
along the anterior side of the anastomosis (Fig. 269). Now it 
remains only to cover the anastomosis thus formed by an anterior 
serous interrupted suture between the stomach and the intestine 
and to fasten it to the mesentery of the transverse colon (Fig. 270). 

The operation of excising part of the stomach (resection) is 
more complex. Several methods of resection have been proposed. 

By one method, after excision of part of the stomach the duo- 
denum is directly connected with the opening of the remaining 
part of the stomach following the partial suturing of the resected 
gastric wall. Thi 3 method is known as Billroth I operation (Fig. 
271). By another method the incision of the duodenum is sutured 
tightly and th& etomach is anastomosed with the small intestine 
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— the Polya-Roichel operation (Fig. 272), Finsterer opera- 
lion, etc. 

Lastly, the operation of producing a gastric fistula is performed 
in cases of constriction of the cardia or the esophagus after burns 
and in cancer of the esophagus. # 

The operation consists in opening the abdominal cavity, pull- 
ing out the stomach, sowing a rubber drainage tube, the thick- 



Fig. 268. Gastroenterostomy. Fig. 269. (jastiocutciostomy* 
Posterior seromuscular silk su- Anterior catgut future is being 

ture has been applied. Poster- applied to the entile 'wall 

ior catgut suture is being ap- 
plied through the entire wall 
of the intestine and stomach 

ness of the little finger, into its wall, cue end of the tube being 
brought out of the abdominal cavity to the exterior and fastened 
to the abdominal wall, and the other end being inseitcd in the 
stomach. Catgut interrupted sutures are made. After this opera- 
tion, as was described above, the patient is fed through the tube* 
Care. During the postoperative period these patients require 
particular care as grave patients who are threatened with a 
number of complications. The patients are usually placed ii> 
a half-sitting position; during the first night after the operation 
they are given narcotics (morphine or pantopon in a dose of 
0.01 subcutaneously). 

Since the chyme may bo retained in the stomach after a gas- 
troenterostomy and gastric resection, because of atonia of the 
gastric wall, with subsequent, sometimes gmo, paresis of the 
stomach, many surgical institutions practise • removal of the 
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Fig 270. (xaslrocntcroslomy completed. Tho stomach is su 
turcd to the mesentery ot the trans\erse colon 


Fig. 271 Billroth I oper- 
ation 


Fig. 272. Resect Lon of the 
stomach by Polya Rcichcd's 
method 


day for one hour or even longer to aspirate the contents of the 
stomach. The thin tube may also bo introduced through the 
nose. During the first day or two the patient is usually admin- 
istered a blood transfusion by the drip method, glucose and 
physiologic saline solution to control dehydration of the organ- 
ism (a total of up*to 3,000 ml). The patient must be continuously 






watched and in cases of weakened cardiac activity must be 
administered camphor oil and caffeine. 

During the day of the operation the patients are usually given 
neither food nor drink except those who have a gastric fistula; 
the latter are given food through the drainage tube (broth* milk r 
tea) in amounts not in excess of 50 ml each time. On the second 
day, if the patients do not vomit, they usually begin to be given 
small amounts of liquid food, preferably cold sweet tea, eggs 
scrambled with water (protein water) and milk. On the third 
or fourth day the patients begin to receive liquid and gruelly 
food (soft-boiled eggs, milk, jelly, broth, thin semolina, mashed 
potatoes, zwieback, etc., but also in small amounts), and only 
on the 9th day they are allowed to begin taking more solid food 
(ground beef, bread, etc.). Depending on the operation and the 
course of the postoperative period, the diet is changed, but only 
on the physician’s prescription. Since the patients do not receive 
enough liquid during the first days, they are given subcutaneous 
or intravenous infusions of glucose and physiologic saline solu- 
tion, frequently by the drip method, or rectal alimenta- 
tion. 

In addition to feeding, the care of patients with gastric fistu- 
las consists in keeping the drainage tubo proporly inserted. 
The canal of the fistula is usually oblique and it is therefore 
very important that the tubo should not come out because it 
is difficult to reinsert it. The tubo may be fastened with a thread 
tied around the body. However, a tube sewn with a thread leaks 
at the point of the stitch. It should therefore bo fastenod as 
follows: a rubber ring cut off from a heavier tubo is set on the 
tube; a sleeve is formed and the sleeve is sutured. If tho gastric 
content leaks out around the tube, it irritates the skin, and 
eczemas sometimes develop. In such cases the dressing has to be 
changed more frequently, and Lassar’s paste is applied around 
the drainage tube. 

Complications after gastric operations. In addition to the 
afore-described complications (hemorrhages, peritonitis) there 
aro also other postoperative complications, namely, gastric ato- 
nia and a vicious circle whose main sign is vomiting. The vomit- 
ing of blood, sometimes in rather large amounts, observed after 
a gastric operation, is not dangerous because it is usually the 
blood that has accumulated in the stomach during or immediately 
after the operation. But if the vomit begins to show fresh blood 
in increasing amounts and if the patient turns pale and his pulse 
drops and is sharply accelerated, it is necessary to take urgent 
measures against gastric hemorrhage, which consist in applica- 
tion of an ice bag to the epigastric region, subcutaneous admin- 
istration of morphine and 1 ml of an adrenalin solution (1:1,000) 
in several ml of physiologic saline solution, subcutaneous in- 
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jection qf horse serum, intravenous administration of 5 ml of 
a 10 per cent calcium chloride solution and a blood transfusion. 
Lastly, if these measures prove ineffective, another laparotomy 
aimed at ligating the bleeding vessel is indicated. 

The main sign of a vicious circle and gastric atonia is the 
failure of the food to pass from the gastric stump into the intes- 
tine. The vicious circle is a grave complication of gastroentero- 
stomy in which the food does not pass from the stomach into 
the anastomosed intestine, but 
through the duodenum goes back 
into the adducent loop of the small 
intestine and from the latter into 
the stomach (Fig. 273). 

If placing the pationt on the 
right side and irrigating his stom- 
ach do not help, another operation 
must sometimes be performed. 

In patients operated for gastric 
ulcer the stitches aro removed be- 
tween the seventh and ninth day 
and in cases of cancer of the stom- 
ach, especially in very weak pa- 
tients, it is best to remove the 
stitches somewhat later, i. e., on 
the fourteenth or fifteenth day, Flg> 273, ^ 1C10US circlc 
which diminishes the danger that 

the edges of the wound in the abdominal wall may part. The nurse 
must never forget this dangerous postoperative complication. 
Therefore, if the drossing has become soaked after removal of the 
suture following an operation in the abdominal cavity, especial- 
ly a gastric operation, tho first chances aro that the edges of the 
wound in the abdominal wall have parted. There is no reason 
for complacency under tho impression that tho dressing may 
be soaked because of suppuration of tho wound or hematoma 
of the abdominal wall, especially if the dressing is saturated 
with a light-coloured fluid; it is necessary to examine the region 
of the operation by removing or slightly raising the dressing. 
Sometimes there is only a slight parting of the skin edges of 
the wound under which tho intestinal loops can be seen, but 
in some cases tho intestinal loops prolapse from the abdominal 
cavity and aro directly under the dressing. If the abdominal wound 
has openod, an urgent operation is immediately performed 
because any delay threatens inflammation of the peritoneum. 
The operation consists in bathing the prolapsing intestinal 
loops in warm physiologic saline solution, their return to 
the abdominal cavity and new suturing of the abdominal 
wall. 
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DISEASES OF THE INTESTINES 

Of the diseases of the abdominal organs subject to surgical 
treatment wo shall additionally mention several benign and 
malignant tumours. In cases of tumours the picture of thb disease 
varies, depending on whether or not it affects the intestines. 
In the latter case the disease takes the form of chronic intestinal 
obstruction (alternation of constipation and diarrhea, and in- 
tense pains accompanied by increased peristalsis); after passage 
of the contonts through the constricted place, the pains subside. 
Sometimes attacks of real intestinal obstruction occur. Fluoro- 
scopy and roentgenography are used to ascertain intestinal 
patency. 

Tho postoperative management of the patient varies depend- 
ing on whether or not the intestinal lumen was opened during 
the operation. If it was, the patients are managed as after in- 
testinal resection, and if it was not— in most Cases as after an 
operation for chronic appendicitis. Owing to the complexity of 
interventions in tho abdominal cavity during laparotomies and 
the variety of diseases, the nurse must be given precise instruc- 
tions by the operating surgeon with respect to managing the 
patient. 

Intestinal Obstruction (ileus). Intestinal obstruction, or ileus, 
is a syndrome which appears when the intestinal contonts fail to 
be propelled along the intestinal tract. The vivid picture and the 
gravity of this syndromo frequently overshadow tho main disease 
which has caused it. 

Etiology . The propulsion of tho intestinal contents along the 
intestine may discontinue for many reasons, i. e., as a result 
of mechanical difficulties {mechanical ileus) and disturbances in 
innervation of the intestines involving disorders of their motor 
function {dynamic ileus). 

Only mechanical disorders of intestinal patoncy are subject 
to surgical treatment. These include compression of the intestinal 
loop by some tumour , inflammatory process , cicatricial cord, ob- 
struction of the intestinal lumen by tumours (for example, cancer 
of the intestine), etc. Twists of the intestinal loops (Fig. 274) 
or formation of knots from the intestinal loops (Fig. 275), in- 
ternal strangulation of an intestinal loop (for example, adhesions 
in the abdominal cavity [Fig. 270]) and passage of one part of 
the intestinal loop into another (intussusception, Table XI) also 
play an important practical part. 

Pathologic anatomy. In cases of compression of tho intestinal 
loop, especially together with the mesentery {strangulation ileus), 
characteristic changes occur in the intestine. Circulatory disor- 
ders and, primarily, difficulties of venous outflow give rise 
to hemorrhages in the wall, and the nutrition • of ^the intestinal 
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wall is disturbed; a fluid passes into tlie lumen of the intestine 
and accumulates there, the muscles of the intestine become 
paralysed, decomposition of the intestinal contents is accelerated, 
absorption is disturbed and, owing to formation of gases the 
intestine is, as a rule, greatly inflated. During the subsequent 
course of the disease 
fluid begins to pene- 
trate together with 
bacteria through the 
intestinal wall into the 
abdominal cavity, in 
which case total or 
partial necrosis of the 
loop and general peri- 
tonitis are observed. 

In cases of intestin- 
al obstruction, for 
example by a 1111110111’ 


Fin lh‘U s 

(obturation), the pathoanatomical changes occur later. They 
consist initially in hypertrophy of the intestinal wall above 
the site of obstruction, increased peristalsis and, if the con- 
striction progresses, in atonia and intestinal distention, which 
may produce ulceration, necrosis and perforation of the intes- 
tine with subsequent peritonitis. 

In intestinal obstruction, long before complete development 
of tho local changes in tho intestinal loop, grave general intoxi- 
cation (poisoning) of the organism by the decomposing intestinal 
contents occurs with subsequent degeneration of the internal 
parenchymatous organs. ..The intoxication is most strongly pro*- 
nounccd in the strangulation form of intestinal obstruction; 
it occurs the sooner, tho higher along the intestinal tract the 
obstruction is.tThe reason for intoxication and rapidly resulting 
death in intestinal obstruction is not quite clear. Dehydration 
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of the organism, intoxication from the intestines, irritation of 
the mesenteric nerves, changes in the blood supply to the abdom- 
inal organs, impoverishment of the organism in sodium chlo- 
ride salts and several other causes are of some significance. 

Symptoms . Strangulation ileus begins with sharp pains'through- 
out tho abdomen, nausea and vomiting. Subsequently the pains 

becomo more intense. Tho gases cease 
to be discharged, there is no defeca- 
tion, tho patient’s faco pales, the pulse 
is sharply accelerated, and cyanosis 
not infrequently appears. Examination 
of tho abdomen reveals extreme dis- 
tention; on percussion the abdomen 
sounds like a drum, the abdominal 
walls aro tense, but arc not very pain- 
ful to touch. Hepalic dullness is reduced 
because the intestines displace the 
liver upward and raise the diaphragm; 
percussion of (he abdominal wall pro- 
duces a splashing sound. As a rule, 
the temperature in the initial stage of ileus is not elevated. 

In cases of obturation (ileus in which the intestinal lumen 
is obstructed) the clinical picture of intestinal obstruction devel- 
ops less violently and less rapidly. As in cases of strangulation 
ileus, the feces and gases are retained; in Ihe beginning increased 
peristalsis of the intestinal loops accompanied by pangs is observed. 
The peristalsis is perceptible to the eyes through the ab- 
dominal integuments. In this form the patient vomits at later 
periods and the vomit frequently smells of feces. Phenomena 
of intoxication occur much later. Fluoroscopy with introduction 
of barium through an enema reveals arrest of the contrasting 
mass in the region of the tumour (Fig. 277). Barium adminis- 
tered per os is retained above the tumour or produces a defect 
of repletion. 

A somewhat different picture is produced by intussusception 
most frequently observed in children (Table XI). 

Intussusception is the most important form of intestinal 
obstruction in children, especially infants. The passage of the 
small intestine into the cecum occurs most frequently. Intussus- 
ception may be acute or chronic. Its signs are as follows: appear- 
ance of colicky pains, vomiting, and retention of the stool 
and gases. The pains cause small children to scream and cry, and 
make them restless; the children grow pale and break out in a 
cold sweat; sometimes they are greatly weakened. Such attacks 
recur after short intervals; sometimes the gases and feces are 
discharged. A discharge of sanguineous mucus through the anus, 
is characteristic of intussusception (this should not be confused. 



Fig. 276. Compression of 
intestinal loop by a chord 
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with bloody diarrhea in dysentery in which, contrary to intus- 
susception, pyrexia is in most cases observed in the beginning 
of the disease). The abdomen is soft to Loach and sometimes, 
corresponding to the silo of intussusception (in the right iliac 
region) a sausage-shaped tumour sensitive to pressure is palpated. 

The sick child is referred for an urgent 
operation; the sooner the operation is 
performed, the better the prognosis, and, 
contrariwise, the later the operation is 
undertaken, the worse its results. 

Dynamic ( spastic ) ileus usually runs a 
Jess violent course; in cases of paralytic 
ileus the anamnesis reveals inflammatory 
processes in the abdominal cavity, trau- 
mas, roflcx influences, etc. The pains are 
usually milder, frequently there is no 
\omiting, the obstruction is incomplete. 

General meteorism is noted; high enemas 
produce certain results. 

Treatment . First aid in intestinal 
obstruction consists in repeated high and 
syphon enemas and subcutaneous injec- 
tion of atropine. If these measures fail, 
an operation is necessary. 

In cases of functional intestinal obstruction no surgical inter- 
vention is usually indicated, but a Vishnevsky novocain block 
is administered. 

In ileus, as in other acute diseases of the abdominal cavity, 
no narcotics (pantopon, morphine) should bo administered 
before the diagnosis or an indication for operation has been 
established, because they obscure the picture of the disease. 
Administration of laxatives is a serious mistake since they 
greatly aggravate the patient’s condition and affect the outcome 
of the operation. High enemas are of enormous importance for 
diagnosing and treating intestinal obstruction. The enemas 
are administered as follows: the bed or table are covered with 
an oilcloth; the patient is placed on his left side or on his back 
with a bedpan under him and a soft rubber nozzle is carefully 
inserted in the anus at least 8-10 cm deep, making sure that it 
does not bend in the rectal ampulla. The water is administered 
slowly, the bottlo being raisod more than 1 m above the level 
of the patient. The wator must bo lukewarm. After removal of 
the tube the patient is laid or seated on tho bedpan. Free entrance 
of one and, especially, two bottles of water attests that the 
patency of the large intestine has not been disturbed. If only 
a small amount of liquid gains entrance and clean water without 
gases is immediately discharged, it indicates obstruction of 





Fig. 277. Cancer of 
the lower part of 
tho sigmoid colon. 
Detect of sigmoid 
colon repletion 
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the targe intestine, particularly the sigmoid flexure of the colon. 
If gases and turbid water containing pieces of fecal matter are 
discharged and the patient is relieved, the enema should be 
repeated several times. In cases of incomplete obturation it is 
sometimes possible to bring the patient out of the state? of ileus, 
if not directly after the enema, then within a certain period (half 
an hour to an hour) of time. 

In cases of intestinal paresis, intestinal tumours and other 
forms of intestinal obstruction the best effect is produced by 
syphon enemas. Rubber tubes lip to 2 m long (agastric lube con- 
nected with a drainage tube on which a funnel is set) are used 
for syphon enemas. The patient lies on his back or on his left 
side on the procedure table or the wheeled stretcher. The end of 
the rubber tube is abundantly coated with vaseline and is intro- 
duced into the reel uin. Room-temperature water is poured into 
the funnel and the latter is raised 1-2 m above the level of the 
patient . As the water enters the intestine, the lube is advanced 
to a depth of 50-80 cm. 

As soon as almost all of the water has entered the intestines, 
the funnel is quickly lowered and held in this position until 
the water and intestinal contents fill tho funnol. If the water is 
clean, the funnel is raised again and the procedure is lepeated. 
As the funnel is lowered, no water should he poured out until the 
funnel is completely filled. It is thus ascertained whether or not 
all the water introduced into the intestines has been discharged. 

If the water contains fecal matter, it is poured out and clean 
water is poured in. Aot all the water should be poured out of 
tho funnol to avoid introducing air bubbles into the intestines 
when water is poured into I ho funnel, because it will not ho clear 
whether bubbles of gas or bubbles of the air driven into the 
intestines are being discharged. 

If tho obstruction is located low or the rubber tube is twisted 
in tho intestine, tho water goes past the tube. 

After making sure that the tubo has been properly inserted 
by introducing a gloved finger into tho rectum, tho adminis- 
tration of tho syphon enema is continued. 

A syphon enema may be considered effective if gases are dis- 
charged and the cleansing water contains diluted feces. 

To make syphon enemas effective, it is sometimes necessary to 
administer them for a period of one or one and a half hours, 
changing a good deal of water. Successfully administered syphon 
enomas give the patient relief and sometimes produce a com- 
plete cure. 

It is very important not to wasto too much time on conserva- 
tive measures bccauso each wasted hour servos to aggravate tho 
conditions for tho operation. If the enemas prove ineffective, 
especially if the water docs not outer tho intestine at all and is 
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quickly ejected, it is necessary to resort to surgical treatment 
as soon as possible. 

The operations may differ very greatly, depending on the 
causes of t Ho obstruction. In addition lo a simple unwinding 
of the intestines (Fig. 278) and dissection of tbo adhesions, in- 
testines are sometimes anastomosed ifi order to by-pass the 
poinl of constriction; in cases of necrosis of the intestinal loop 
the laltor is resected. 

In cases of resection (Fig. 270, a) the mesentery of the intestine 
is ligated, the affected intestine is transected and removed. 
After this holli ends of the transected loop may he connected 
end to end (Fig. 270, b, c, d , e) or lightly sutured and tho intesti- 
nal loop* liny he anastomosed side to side (Fig. 280), or ono end 



Fig. 27S. l T nt\\ idling the intestine in a case of 
ileus 


may be closed and Iho other sutured to the lateral wall of tho 
adjacent loop (ond-to side connection). 

Lastly, in some cases, for the purpose ol solidifying the in- 
testinal contents, a so-called preternatural aims is made, i.e., 
two transoclod ends of the intestine (most frequently the sigmoid 
flexure of tho colon) are sutured to the abdominal wall, the 
fecos being excreted into the dressing. Somolimes a fecal fistula 
is applied, in which cases an opening is made in the intestinal 
wall and tho oponing is sutured lo that of the abdominal wound. 
Tn such cases the intestinal contents may bo propelled as usual 
along the intestinal tract and ho partly excreted into the dressing. 

Care . Preparation of the patient for the operation consists in 
shaving the operative field, administration of enemas and, if 
necessary,' cardiacs and infusions. 

It is particularly important to administer to tho patient large 
amounts of sodium chloride both before and after tho operation. 
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Sodium chloride is administered subcutaneously in physiologic 
saline solution. 

Before operations on intestinal obstruction the stomach must 
be irrigated. f 

After operations for intestinal obstruction tho patidnts are 
usually in a serious condition duo to intoxication. Paresis of 



Fig. 279. End-to-end intestinal anastonosis 


the intestines and stomach caused by the disease, as well as by 
tho operation, is observed for some timo following the operation. 
This necessitates particular attention in the care of such patients. 
In addition to goneral measures, the patients are administered 
syphon enemas for tho purpose of stimulating discharge of the 
gases. After resection of tho small intestine enemas must be em- 
ployed sparingly, i.e., they must bo administered only in cases 
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of extreme necessity, no more than 100-200 ml of liquid being 
introduced at one time; the attending personnel must see to it 
ihat all tho § water is discharged. After resection of the colon 



Fig. 280. Sidc-to-side intestinal anastomosis 

(sigmoid, etc.) enemas are contraindicated because administra- 
tion of large amounts of water is conducive to parting of the in- 
testinal stitches and tho water gains entrance into the abdominal 
cavity. The host* method to produce intestinal peristalsis is intra 


391 



venous administration of a 10 per cent solution of common saJt 
(20-30 ml three limes a day during the first 2-3 days after tho oper- 
alion) and subcutaneous administration of escrino (Sol. Eserini 
1 : 1000, 1.0). In cases of intestinal paresis irrigation of the 

stomach must not bo neglected because of the largo' amount 
of fluid which always accumulates therein. 

To encourage rapid excretion of tho poisons absorbed from 
the intestines, large amounts (1,000-2,000 per day) of physiologic 
saline solution are administered by the drip method in( ra\enous- 



Fig. 281. Intestinal li^ 1 ula I ig. 282. Pi eternal nraJ anus 

ly, or subcutaneously and cardiac activity is supported (camphor, 
caffeine). 

All these measures eliminate intostinal paresis which is jh 
itself dangerous e\en after elimination of the mechanical ob- 
struction of the intestinal tract because il produces intoxication, 
impairs the intestinal harrier, facililates penetration of the micro- 
bial flora into the peritoneum and favours development of peri- 
tonitis. 

Intestinal Fistulas. Intestinal fistulas (Fig. 281) are among 
tho very grave diseases requiring thorough care. They arise 
most frequently as a result of intestinal strangulal ion or injury. 
Sometimes a preternatural anus is made during the operation 
(Fig. 282). This is done in cases in which it is necessary to provide 
an outlot for tho intestinal contents (operations for cancer of 
the intestines, rectum, etc.). When it is necessary to prevent 
infection with l lie intestinal contents in tho process of tho oper- 
ation, such fistulas are made beforehand. 

The subsequent caro of tho patient with a preternatural anus 
is tho same as in cases of fecal fistulas following intestinal in- 
jury or strangulation. To prevent development of eczema, the 
skin surrounding the fistula is carefully protected at tho time of 
dressing against its possiblo irritation by lho # intestinal con- 
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tonts. For I, his purposo ointment dressings and Burow’s* lotion 
are applied to the skin; lastly, the fistula is managed openly, 
i.o., the patient is placed under a frame, is given a piece of 
cotton and a pan, and is taught to wipe off l ho discharge from 
the fistula with the cotton. 

The higher along the intestinal tract the fistula is located, 
the moro it irritatos the skin, since the contents of the upper 
portions of tho intestines possess digestive activity because 
fhoy contain intestinal juices (bile, trypsin). 


DlsLAbLS OF J JJt: III CTIjM 

Many different pathological processes in the rectum, includ- 
ing deformities, inflammatory disoasos (paraproctitis), hemor- 
rhoids, fistulas, fissures and cancer are treated surgically. 

Atresia of the Anus and Rectum (atresia ani el recti). The fre- 
quent congenital disoasos include improper development of the 
rectum consisting in tho absenco of an anal opening or tho pres- 
ence of a membrano separating tho rectum from tho anus. The 
portion of tissue responsible for tho rectal obstruction may con- 
sist of a thin membrane, hut sometimes may ho 1-2 cm thick. 
In some cases this imporfect development is accompanied by 
formation of fistulas between the blind end of the rectum and the 
urinary bladder in hoys and between the blind end of the rectum 
and vagina in girls. 

Tho main symptom of comploto anal obstruction is failure of 
the meconium (tho first focal discharge of tho newborn) to he 
voided. If this anomaly is not noticed in due time, tho child 
rapidly develops phenomena of intestinal obstruction, namely, 
vomiting, extremo abdominal distention, dyspnea and cyanosis. 
If no surgical aid is administered, tho child dies within four to 
six days. 

Tho exist onco of a sufficiently wide fistula between tho rectum 
and vagina oxcludes immediate danger to life, whereas a fistula 
into the urinary tract of boys admits microbes into tho latter 
and rapidly leads to the child’s cloath. 

Tho only rocourso in casos of undordovelopment of the anus 
and rectum is an urgont operation, not later than on the second 
day of t lie child’s life, i.o., before phenomena of obstruction 
have developed. 

Paraproctitis. A purulent inflammation of tho subcutaneous 
tissue surrounding tho rectum is called paraproctitis. 

Tho infection usually penetrates into the tissuo from ulcerated 
homorrhoids and fissures in tho anal region. Tho process is similar 
to that of an abscoss (Fig. 283) which opens into tho rectum 
or through the skin surrounding the anus. Such limitod forms 
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oi paraproctitis maybe subcutaneous and submucous. Paraproc- 
titis is much more severe if it runs the course of a phlegmon, 
sometimes involving the subcutaneous tissue along^ the entire 
periphery of the rectum and accompanied by considerable morti- 
fication of tissue (septic and gangrenous paraproctitis). * 

The general symptoms of paraproctitis are the same as of any 
purulent disease, namely, pyrexia and changes in the blood 

(leukocytosis). In cases of 
highly located paraproctitis 
these aro the basic symptoms. 
In cases in which the process 
descends to the anus, as well 
as in the more common forms 
of paraproctitis, the local phe- 
nomena are also strongly pro- 
nounced. They consist in in- 
tense pains, especially during 
defecation, difficulties in de- 
fecation, and, what is most 
important, appearance of a 
swelling noticeable from tip 
outside and easily identified by examination of the rectum with 
a finger. During liter periods of the disease odema and redness 
near the anus, softening of the infiltrate and appearance of fluc- 
tuation aro observed. From the very beginning of tho disease 
the intestines are purged with laxatives and the patient is 
transferred to a light diet which produces little feces. At first 
an ice bag is applied to the region of tho anus and on tho second 
or third day thermal procedures (warm sitz baths, hot water 
bottles and microenemas) aro proscribed to accelerate tho proc- 
ess. Microonemas are administered as follows: 100 ml (half 
a glassful) of physiologic saline solution or a camomilo tincture 
at 40-42 3 C is poured into a rubber balloon and then slowly 
administered into the rectum. If the patient tolerates such micro- 
enemas well, the latter may be made hotter. A microonoma 
must be completely absorbed without producing intestinal action. 
Such enemas are administered up to five times per day. Tho rubber 
nozzle of the balloon must be inserted very carefully, not to 
cause any pain; to diminish pains during paraproctitis, suppo- 
sitories with belladonna are used. 

It is not ad^able to wait until the abscess opens spontaneous- 
ly because in such cases fistulas persist more frequently (see 
below). It is best to open the abscess surgically. Bofore the oper- 
ation it is necessary to put tho patient on a light diet, evacuate 
the bowels with a laxative, and on tho day of the operation to 
givo the patient an opium tincture (eight drops per dose) and a 
bath, as a\o 11 as a shave of the region of the anus ami perineum. 



Fig. 283. Localisation of pus 
accumulation in paraprochlis 
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Tho operation is usually performed under local anesthesia, the 
abscess being incised radially in relation to the anus. 

The subsequent dressings are made daily and additionally 
changed after defecation. To retain tho stool, an opium tincture 
(eight drops two or three times a day) is sometimes administered 
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for 3-4 days and a light diet is prescribed (until the first stool). 
To facilitate defecation, the patient is daily given a mild laxative 
(Pulv. rad. Rhei 0.3 or 1 2 tablets of purgen) beginning on the 
4th or 5th day. The disease 
terminates within several weeks, 
but lends to relapse. 

Perirectal Fistula. A perirectal 
list ula is a narrow, sinuous canal 
covered with granulations in the 
region of the anus (Fig. 284); it 
opens either to the exterior (Fig. 

284, c, d) near the anus or into 
the rectum (Fig. 284, a ), and 
sometimes in both direct ions 
(Fig. 284, 6). 

Fistulas which establish com- 
munication between the external 
integuments and the rectum 
are called complete (Fig. 285). A fistula running from the mu- 
cosa into the depth of tissues is called an incomplete internal 
fistula, and one running from the skin into the depth of tho tis- 
sues— an external incomplete fistula. The patiout is usually dis- 
comforted by a purulent discharge, irritation of the skin near 
the anus, pain during defecation and sometimes (in cases of fis- 
fular constriction) symptoms simulating paraproctitis. This dis- 
ease doos not terminate without an operation. The operation 
consists in excision or resection of the fistula. 



Fig. 285. IntnnliK mg a probe 
into a complete hbtula 
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The, preparation and care of the patient are the same as for 
operations on hemorrhoids (see below). 

Anal Fissures. Mention must also be made of fissures in 1 lie anal 
region (Fig. 280). Old fissures have callous, dense 1 edges; they 
display little tendency to healing and are easily injured during 
defecation. Owing to stimulation of the nerve endings in the 

region of a fissure during 
defecation the sphincter 
reacts with a painful spas- 
modic contraction. 

The pains in cases of anal 
fissures are very intense 
usually after defecation. 
Fearing pain the patient 
let a ins the stool and devel- 
ops constipation. The coarse 
fecal masses forming in 
such cases injure the fissure 
during defecation and hinder it from healing. Patients with a 
highly excitable nervous system are greatly discomforted by Ibis 
disease which sometimes causes them severe suffering. 

The treatment consists in continued administration of laxa- 
tives and regulation of the diet to produce a gruclly stool. 

The pains not infrequently subside under the influence of 
thermal procedures after defecation (warm baths in the anal 
region and hot water bottles). Lastly, ointments with anesthetis- 
ing substances and suppositories with belladonna are admin- 
istered for anal fissures. Sometimes the fissure is cauterised with 
silver nitrate after anesthesia (2 per cent dicaine solution). If 
conservative treatment proves ineffective, surgical treatment 
is resorted to; the latter consists in extensive dilation of tin* 
sphincter (under local anesthesia). This dilation causes paresis 
of the sphincter, owing to which its spasm disappears; during 
the few days it takes the sphincter to return to normal the fissure 
heals. In some cases the fissures with callous edges are excised 
under local anesthesia and 1 lie edges of I he wound are joined by 
sutures. The preparation of the patient for the operation and 
the care of the patient arc the same as in cases of hemorrhoids. 

Hemorrhoids (varices haemorrl ioida 1 os) . I f emorrhoi ds i mpl y 
a varicose enlargement of the veins of the lower portion of the 
rectum and of the anal region. If tho submucous veins are enlarged 
above tho anal sphincter, tho hemorrhoids are called internal; 
if tho enlarged varicosities are under Ihe skin of tho anal region, 
tho hemorrhoids are called external (seo Table XII). 

The reasons for tho enlargement of the veins in the lower por- 
tion of tho rectum are low tone of the vascular wall caused by 
disturbances in innervation and weakness of Uhfc vascular wall, 



Fig. 286. Anal fissure 
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difficulty in tfio outflow of the venous blood in the rectal region 
and the resultant stasis. A very important role is also played by 
(ho chronic inflammatory changes in the walls of the veins, which 
are not infrtJjucnlly due to extension of the inflammatory process 
from the rectal mucosa. 

Anything that rouders difficult the outflow of blood from 
tho abdominal organs, the rectum in particular, may cause a 
varicose enlargement of its veins, i.e., hemorrhoids. These 
factors include a sedentary occupation, hard physical labour 
associated with lifting weights, and chronic constipation. Nor 
can (ho role of inflammatory diseases of tho intostinal wall be 
overlooked. Hemorrhoids most froquontly affect malos. 

Pathological anatomy. In hemorrhoids there is a varicose enlarge- 
ment of the veins and a thinning of their walls which frequent- 
ly adhere to the intestinal mucosa and rupture so that tho blood 
effuses iJilo the rectum and through tho anus to the exterior. 
In some cases the blood in the varicosity coagulates, the varicos- 
ity becomes thrombosed and subsequently, during resorption 
of the thrombin, becomes obliterated. If infection gains entrance 
into such a thrombosed varicosity, the latter develops an in 
I lamination which in some <Cascs ends in decomposition of the 
thrombus, appearance of an abscess and, subsequently, ulcer- 
ation of tho varicosity. From such an ulcerated inflamed varicos- 
ity (and sometimes from a fissure in tho region of the anus) 1 lie 
infection may penetrate into tho subcutanoous tissue about t ho 
rectum, in which case the afore-described abscess near the rectum 
(paraproctitis) is formed. In some cases the hemorrhoids located 
above the sphincter of the rectum come out to tho exterior during 
defecation and are strangulated by tho sphincter. This may 
cause mortification of the strangulated hemorrhoids owing to 
circulatory disorders in them. 

Symptoms. Tho main symptom of tho disease most frequently 
indicated by the patients is hemorrhoidal bleeding. Tho blooding 
occurs almost exclusively during dofecation when, owing to injury 
by the passing focal masses and iucreasod intraabdominal pressure 
result iim from straining, the distended capillaries of tho mucosa 
rupture. In somo cases t ho feces are only coloured by a fow drops 
of blood, bu> sometimos as much as half a glassful of blood, or 
even more, is discharged. If tho bleeding is not profuse, it some- 
times recurs daily for a period of many years, having very 
little effect on the patient’s general condition. Contrariwise, 
profuso and froquont hemorrhages lead to oxtremo forms of 
anemia. Only in exceptional cases can a hemorrhage be so pro- 
fuso and protracted as to ondanger tho patient’s life. In addition 
to tho bleeding, the patient also notes pain and prolapse of the 
varicosities during defecation, itching in tho region of the anus 
and constipation. Sometimes these symptoms prevail when there 
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is hardly any bleeding. Il must never be forgotten that cancer 
of the rectum may have similar symptoms and therefore only a 
most careful examination of the patient by insertion of a finger 
into the rectum, as well as by rectal speculum or retloscopo (for 
cancerous tumours situated high) can establish the ahrfbnco of 
the latter disease. 

Prophylaxis. To provent the development of hemorrhoids and 
their complications, an appropriate regimen with onougli physi- 
cal exorcise and proper nutrition which precludes constipation 
is of some importance. Prevention and proper treatment of 
gastrointestinal diseases also play an important part. 

Treatment. Appropriate diot, working habits and exercise may 
eliminate the inflammatory phenomena in the region of the 
rectum and l ho phenomena of stasis in the region of l ho rectal 
veins. It is often possible to do away with all the unpleasant 
symptoms by therapeutic treatment, and hemorrhoids sometimes 
cease to discomfort tho pationt for a long period of time. It is 
necessary to eliminate constipation (diet: sour milk, slewed 
fruit, prunes, cabbage, fresh salads, porridge), and administer 
cold local baths or inorely to wash the rogion of the anus wdlh 
cold water ovory day and, lastly, to insert in the anus supposit- 
ories with belladonna (Extr. Belladonnae 0.013 Butyri Cacao 
q. s. ut fiat suppositorium). 

Complications. Strangulation of tho hemorrhoids occurs wdien 
they como out to the exterior during defecation, and contraction 
of tho sphincter prevents them from reentering tho rectum. Soon 
afterwards tho patient experiences pain, but tho hemorrhoids 
are still soft to touch. Then, owing to a disturbance in circula- 
tion the varicosities become thrombosed and dense. Intense com- 
pression disturbs the nutrition of the tissues and the varicosity 
necrotises, while an inflammation with a dense infiltrate devel- 
ops about tho anus and in tho submucosa of tho anal tis- 
sue. 

Strangulation of homorrhoids, if it has only just occurred, is 
eliminated, the hemorrhoids being carefully replaced in tho 
rectum. In cases of strangulation of several hours’ duration, 
wdien the homorrhoids have become thrombosed and are denso 
to touch, the pationt is put to bed and is prescribed warm silz 
baths and daily laxatives (1-2 teaspoonfuls of licorice powder). 
Tho region of tho anus is sponged with a warm boric acid solu- 
tion and is coated with vaseline oil daily, sometimes twice a 
day or, at any rato, after each defecation. 

In thrombosis and inflammation of hemorrhoids there are sharp 
pains in the region of tho anus. Tho hemorrhoids become dense 
and very painful, and edema is not infrequently observed around 
them. The patient is proscribed laxatives and suppositories and 
is put to bed; during the first days of tho disease cpld (lotions 
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and an ice bag) and subsequently heat (hot water bottles) for 
rapid resorption are applied to the anal region. 

Surgical treatment . In cases of severe, stubborn and protracted 
hemorrhoids 'surgical treatment is resorted to. It usually consists 
in suturing and ligating the homorrhoids after clamping them 
with hemorrhoidal clamps (Fig. 287). Persistent hemorrhages, 
continuous pains during defecation and recurring complications 
in the form of prolapse, strangulation or thrombosis of the hemor- 
rhoids sorve as an indication 
for operation. An operation is 
performed aftor elimination of 
the complication. No opera- 
tion should be attempted dur- 
ing strangulation, thrombosis 
or inflammation of the homor- 
rhoids because of possible dis- 
engagement of the thrombus, 
embolism or spread of the in- 
fection and development of a 
phlegmon about the rcclum. 

Preparation for the operas 
tion consists in the following: 
two days before the operation 
(he patient is put on a light 
diet and one day before the 
operation is administered a 
laxative; on tlio eve of the 
operation the palient is gi\en 
an enema; in the evening pre- 
ceding the operation and in 
the morning of the operation 
day the pationt is administered 5-8 drops of an opium tincture. 
During tiro postoperative period t lie patient must be prescribed 
for five days a diet producing little fecal residue (sweet tea, 
coffee, broth, jelly); at the same time the patient continues to 
take the opium tincture (5-8 drops three times per day). 

The prophylaxis of the disease envisages exclusion of all fac- 
tors favouring appearance and enlargement of the varicosities 
(constipation, sedentary life, lifting hea\y weights, etc.). Hence, 
concern about proper functioning of the intestines, treatment 
of constipation, an appropriate working regimen and physical 
culture are the main measures aimed at preventing hemorrhoids. 
Timely and careful treatment of hemorrhoids is necessary to 
prevent graver complications, i.e., thrombosis, paraproctitis, 
etc. 

Tumours of the Rectum. The tumours most frequently occur- 
ring in children .are polyps. They never cause any discomfort, 
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but in some cases, when ulcerated, bleed and during defecation 
prolapse from the anus in the form of pedunculated tumours, 
externally resembling a cherry (Fig. 288). 

The treatment consists in surgical removal of tht' polyps. The 
preparation for the operation and the postoperative care are the 
same as in operations for hemorrhoids. 

Cancer of the Rectum is the most frequently occurring malignant 
tumour. Among Iho other localisations of cancer it holds fifth 

place as regards incidence 
and constitutes up to 80 per 
cent of all cases of intesti- 
nal cancer. Cylindrical coll 
carcinoma originating from 
the mucosa and squamous 
cell carcinoma originating 
from the skin of the anal ro- 
% gion are efts! inguished. The 
tumour becomes quickly ul- 
cerated and assumes the 
form of an ulcer with dense 
edges and a dirty floor (Fig. 
280). As the tumour grows 
it causes progressive con- 
striction of the intestinal 
lumen. The annularly cica- 
trizing tumour continues to 
spread and extends to the 
adjacent organs, the urinary 
bladder in particular (whore 
it produces metastasesto tho 
inguinal and rotroperitoneal 
lymph nodes), tho livor and 
other distant organs. 

The first symptoms are 
very much like those of 
hemorrhoids, namoly, con- 
stipation, diarrhea with 
Fig. 283. Itcctal polyps tonesmus, pains during defe- 

cation and blood in the feces. 
The diagnosis, as was mentioned above, can be made only 
by digital examination and by examination with tho roctoscope; 
it is therefore necessary, whenever there is a complaint of anal 
hemorrhage, to examine tho rectum with the finger. 

Surgical treatment is possible if there are no metastases. The 
operation is performed cither through tho perineum and the 
sacrum, or (more frequently) through the abdominal cavity. 
During the operation it is sometimes impossible J/O retain the 
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sphincter and a preternatural anus has to be made in the abdom- 
inal wall. 

The rectum is either excised together with the sphincter (ampu- 
tation) or p^rt of the rectum is excised while the sphincter is 
retained (resection). 

In the first case the operation is somotimes performed in two 
stages; a prelernatural 
anus is made first and the 
rectum with the tumour 
is excised only some time 
after the wound has 
healed. 

This operation must be 
very carefully prepared; 
the intestines are cleansed 
with a laxative two 
days before the operation, 
then enemas are adminis- 
tered and the rectum is 
irrigated; in the evening 
preceding the operation 
the patient is given an 
opium tincture. 

The postoperative 
management depends on 
the character of the opera - 
tion, the preternatural 
anus requiring particular 
care (daily dressings). 

Several complications 
are possible during the 
postoperative period, in- 
cluding generalised peri- Fig. 289. Cancer of the rectum 

tonitis and local purulent 

infection; the latter is difficult to avoid when operating on an 
organ so greatly abounding in microbes as the rectum. Usually, 
after the operation the wound in the perineum or sacral region 
is not sutured, but tampons are used, which requires very careful 
and complex dressings. 

Prolapse of the Rectum. Prolapse of the anal mucosa and pro- 
lapse of the rectum involving the entire thickness of its wall 
(Table XII) are distinguished. It should not bo forgotten that 
the patient may sometimes regard the prolapsed hemorrhoids as 
rectal prolapse. 

Prolapse of the rectum in children is most frequently caused 
by diseases of the intestines — protracted summer diarrheas ac- 
companied by straining during defecation and intense straining 
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in cases of phimosis and vesical calculus. In adults prolapse of 
the rectum is caused, in addition to intestinal diseases, by disor- 
ders of innervation, weakening of the pelvic floor and increased 
intra-abdominal pressure. Two forms of rectal prolapse are distin- 
guished-reducible and irreducible; the former appears only 
during defecation and sometimes during physical effort, and 
the latter, graver form, is accompanied by ulceration of the 
mucosa, edema of the rectum, and sometimes gangrene and gener- 
alised peritonitis. 

In cases of rectal prolapse the rectum must be pushod back in 
or it may result in venous stasis, ulceration of tho mucosa and 
even gangrene. The sooner attempts to roduco the prolapsed rec- 
tum are made, the easier it is to do it. In children it is dono as 
follows: the child is placed in a prone position both legs and 
the pelvis raised; after this the prolapsed part of tho rectum is 
coated with oil or vaseline, covered with gauze and reduction 
of the rectum begins from its central part. After the central 
part of the rectum has been pushed in it is easier to push in its 
external parts. 

In adults tho prolapsed rectum is reduced while the patients 
are in an elbow-knee position, the rest of the procedure being 
the same as in children. 

Surgical treatment consists in suturing the rectum to the abdom- 
inal wall (colopexy) or surgical strengthening of the pelvic floor. 

The preparation for the operation and the postoperative man- 
agement of the patients are the same as in operations for hemor- 
rhoids. It is necessary carefully to shave the pubic and anal regions 
and, in plastic operations with a fascia lata, also the surface of 
the thigh. The preparation of the intestines and the preopera- 
tive and postoperative diet are the same as for operations on 
hemorrhoids. 

Prophylaxis consists in proper treatment of gastrointestinal 
diseases, especially colitis and dysentery, general roborant treat- 
ment of weak patients, all-round physical development for 
persons engaged in physical labour and replacement of manual 
weight lifting with mechanical methods of lifting weights. 



INJURIES AND DISEASES OF THE LIVER AND THE 

BILE DUCTS 

Ruptures of the Liver. Ruptures of the upper surface of the 
liver, mainly of the right lobe, are observed in 59 per cent of 
all cases of closed injuries to the abdominal cavity. 

The clinical picture is one of an internal hemorrhage, namely, 
shock, at first deceleration and then increasing acceleration of 
the pulse, pallor, cold sweat, vertigo, weakness and syncopic 
state, forced sitting position, then dullness in the lower parts 
of the abdominal cavity and signs of peritoneal irritation. 

The treatment consists in an immediate operation with sutur- 
ing the rupture. Mortality depends on the period of intervention. 

Liver Injuries. Liver injuries are rarely observed apparently 
because most of the people sustaining them soon die. Some liver 
injuries are regarded as injuries of the thoracic cavity. 

Injuries to the liver are diagnosed by the direction of the wound 
canal, the characteristic picture of internal hemorrhage, dull- 
ness in the sloping parts of the abdominal cavity, tension of the 
abdominal wall, changes in hepatic dullness, bile effusion from 
the wound, pains in the region of the liver, the sign of peritoneal 
irritation, and forced half-sitting or sitting position. However, 
not one of the signs alone offers reliable data for diagnosis. The 
difficulty of diagnosis is increased in combined injuries. Injuries 
to the liver may sometimes be diagnosed during the initial exam- 
ination of the patient and the primary treatment of the wound. 
However, this is often impossible. For this reason, if there is the 
slightest doubt and injury to the liver is suspected, an urgent 
operation — incision and examination of the abdominal cavity — 
must be performed. 

Abscesses of the Liver (abscessus hepatis). Abscesses of the liver 
most frequently develop as a complication of appendicitis or 
some other purulent process in the abdominal cavity, amebic 
dysentery and traumas of the liver. Single and multiple abscesses 
are distinguished. 

The signs are not infrequently vague. They include indisposi- 
tion, pallor, yellowish coloration of the integuments, hectic 
and sometimes normal temperature, leukocytosis, pains in the 
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region of the liver (referred to the shoulder), elevated diaphragm 
revealed by roentgenoscopy, and sometimes exudate in the pleura. 
Treatment in cases of dysenteric abscesses may be conservative 



Fig. 291.Scolex and hooks of the Echinococcus 


toneum. Mortality ranges, according to different authors, from 
7 to 40 per cent. 

Tumours of the Liver. Echinococcus cysts, cavernous angio- 
mas and other tumours serve as the basic indications for surgical 
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Sections through urinary calculi 



intervention in the liver. Secondary (metastatic) cancer is most 
frequently observed in the liver as a result of primary affection 
of some other abdominal organ (Fig. 290). 

The symptoms of tumours of the liver are very scant. Tumours 
produce no functional disorders for a long time. Sometimes the 
patients have a feeling of heaviness and fullness and sometimes 
pains. Tumours of the liver are often accidentally discovered 
during examination of the patients. 

Echinococcosis of the Liver. Echinococcosis is infestation of 
man with the Echinococcus granulosus in its hydatid stage, the 
tapeworm that lives in the intestines of the dog. The Echinococ- 
cus infests mainly the liver, forming single or multiple cysts 
(Table XIII) containing a transparent fluid with floating hooks 
and scolices of the Echinococcus (Fig. 291). A dense connective- 
tissue capsule forms around the cyst. 

The symptoms of infestation of the liver with the Echinococ- 
cus are not characteristic and there are hardly any pains. Not 
infrequently Echinococcosis is diagnosed only during examina- 
tion of the abdominal cavity or when the cyst becomes so large 
that the patient begins to feel a heaviness. In cases of infestation 
of the liver with the Echinococcus there are characteristic changes 
in the blood in the form of eosinophilia and Casoni’s reaction. 
When Echinococcus cysts suppurate the temperature rises and a 
feverish state develops. 

Prophylaxis consists in carefully burying or burning the Echi- 
nococcus cysts of cattle during their slaughter, keeping dogs out 
of inhabited rooms and preliminary examination of the feces 
of pet dogs for infestation with the Echinococcus, washing 
the hands before eating, and consuming only washed vege- 
tables. 

This disease is treated only surgically. The operation is 
performed in different manners and ends in excision of the cyst, but 
most frequently in removal of its contents; however, the contents 
must be removed very carefully so that the fluid contained in 
the cyst may not gain entrance into the abdominal cavity, other- 
wise the latter will be infested with the Echinococcus. The cavity 
of the cyst is swabbed with a 5 per cent formalin solution to 
destroy the gdrms and is tightly sutured or tamponed (especially 
in cases of purulent echinococcosis). 

Care . The preparation of patients for the operation is the same 
as it is for a laparotomy. The postoperative care varies with the 
character and scope of the operation. It is most complicated in 
cases of treatment by the open method. These cases require pro- 
tracted dressings with tamponing or draining the cavity of the 
echinococcosis until the connective-tissue capsule becomes disen- 
gaged and the .wound is covered with granulations. After disen- 
gagement of the* capsule protracted effusion of bile through the 
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wound is sometimes observed (the skin must be protected against 
irritation!). 

Inflammation of the Gallbladder (cholecystitis). c Acute and 
chronic forms of cholecystitis are distinguished. Women are 
affected with cholecystitis more often than men. 

The inflammatory process in the gallbladder is caused by in- 
fection, for the development of which the wall of the bladder 

offers favourable conditions 
(narrow passages). Infection 
gains entrance into the gall- 
bladder either with the blood 
stream (for example, in typh- 
us) or from the intestines 
through the bile ducts. Devel- 
opment of infection is par- 
ticularly favoured by biliary 
stasis in the gallbladder due 
to spasm or mechanical diffi- 
culties of outflow. Inflamma- 
tion of the gallbladder is often 
combined with formation of 
biliary calculus therein (Fig. 
292); in such cases it is very 
difficult to tell by the picture 
of the disease whether it is 
only inflammation of the blad- 
der or it also contains calcu- 
lus. Calculus forms in most 
cases of protracted inflamma- 
tion in the region of the blad- 
der and, contrariwise, the pres- 
ence of calculus predisposes 
the gallbladder to inflamma- 
tion. 

The pathoanatorrucal changes in the gallbladder during the 
acute stage consist in a catarrhal inflammation of the mucosa, 
but sometimes a phlegmonous or even gangrenous process involv- 
ing the entire thickness of the gallbladder wall takes place. In 
chronic cases there are sclerotic changes in the gallbladder wall, 
adhesions to the surrounding organs and not infrequently con- 
striction and even obliteration of its duct. The presence or absence 
of calculus in the gallbladder is of no particular importance for 
deciding the question of operation; in cases of protracted and 
continuously recurring inflammation of the gallbladder the 
latter is excised even if it has no calculus. 

Symptoms. An acute attack of sharp pains in the^right hypo- 
chondrium referring to the right scapula and arm is characteris- 



Fig. 292. Cholecystitis. Calcu- 
lus in the neck of the bladder 
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tic of cholecystitis. The pains are accompanied by vomiting 
and pyrexia. Examination reveals muscular tension and extreme 
painfulness iin the right hypochondrium, corresponding to the 
position of the gallbladder. After injection of morphine the in- 
tense pains cease, but a dull pain remains, especially on contact 
with the region of the bladder. Attacks of acute cholecystitis 
usually last several days. Only in cases of a severe phlegmonous 
process the disease lasts much longer and may become aggravated 
by an abscess in the region of the gallbladder with the pus break- 
ing through the abdominal wall or into the adjacent organs. 
Recurrence of acute attacks and painfulness in the region of the 
gallbladder during the intervals between the attacks are char- 
acteristic of chronic cholecystitis. In addition to the attacks of 
cholecystitis, during such chronic inflammatory process in the 
bile ducts so-called biliary colic is noted, i. e., transient attacks 
which are regarded as an expression of spastic contraction of 
the gallbladder and the bile ducts. Biliary colic is often a sign of 
the presence of calculus in the gallbladder, but may also be ob- 
served in inflammatory processes in the bile ducts, which render 
the normal flow of the bile difficult and hamper its normal outflow 
because of a swelling of the mucosa. 

Very intense pains in the right hypochondrium, referring to 
the right shoulder and scapula, are characteristic of biliary colic. 
During the colic the patient is usually very restless and tries to 
alleviate his suffering by changing the position of his body. 
Pallor, an expression of suffering on the face and a rapid pulse 
are observed. Examination reveals painfulncss in the region 
of the gallbladder. 

Characteristic of colic is the fact that it doe£ not last long and 
usually passes soon after a subcutaneous administration of mor- 
phine and pantopon, but sometimes may recur very frequently, 
even several times a day. 

Prophylaxis. To prevent acute cholecystitis and aggravations 
of the process, it is necessary to keep for a long time mainly to 
a vegetable and dairy diet completely excluding foodstuffs rich in 
cholesterol (eggs, brains, etc.) and spices (mustard, pepper), and 
take measures against constipation and other gastrointestinal dis- 
turbances 

Complications. Chronic cholecystitis sometimes involves com- 
plete obstruction of the bladder duct, which in the presence of 
an inflammatory process in the gallbladder leads to a discharge 
of a mucous fluid into its lumen (hydrops of the gallbladder). 
The disease is characterised by appearance of a swelling, some- 
times of considerable size, in the region of the gallbladder. . 

Another and still graver complication of cholelithiasis is 
obstruction of .tbfi common bile duct (ductus choledochus) by a 
calculus (Fig. 293). In addition to the colicky pains, obstruction 



of the common bile duct is accompanied by sudden intensive yel- 
low pigmentation of the skin (jaundice). Colourless (clayey in 
appearance), whitish feces are simultaneously observed. 

Protracted obstruction of the bile duct causes severe disorders 
of the hepatic function and degenerative changes in the hepatic 
cells, and is dangerous to life. 

Treatment . Acute attacks of cholecystitis are subject to con- 



servative or surgical treatment 

During acute attacks operations are resorted to less frequently 

% than in acute appendicitis, be- 
cause in these cases, unlike acute 
appendicitis, there is less danger 
of complication by peritdnitis. 
In most cases acute attacks ter- 
minate within several days, 
although they may become ag- 
gravated by jaundice. 

The conservative measures in- 
clude heat applied to Ihe region 
of the gallbladder, confinement 
to bed, subcutaneous adminis- 
tration of morphine or pantopon, 
and antibiotics. During acute at- 
tacks of cholecystitis and during 
the first days following the at- 
tacks the patient must keep to 
a diet consisting mainly of vege- 
nno .. . , table and carbohydrate foods. It 

i? particularly nectary to avoid 

1 — m hepatic duct; 2 — m ampulla of rich and seasoned dishes and 
Vatter; 3 an l 4 — in common bile duct, meat 
5— in c>stic duel, 6 — in gallbladdei « ' . . . , 

Surgical treatment is indicat- 
ed in gangrenous, phlegmonous and perforating cholecystitis. 

Chronic cholecystitis is also treated conservatively. Good 
results are produced by keeping for a long time to a special diet 
and drinking mineral waters (Yessentuki). 

Internal irrigation of the bile ducts is one of the very success- 
fully employed therapeutic measures, which is at the same time 
of diagnostic value. The irrigation is performed as follows: in 
the morning the patient is placed (on an empty stomach) on his 
right side without a pillow, but with a bolster under the hypo- 
chondrium, and a thin tube is slowly introduced into the stomach. 
The probe must be swallowed particularly slowly when it reaches 
the 400-cm mark; if it is introduced rapidly, it is likely to coil 
in the stomach and the cannula will not pass through the pylo- 
rus. As soon as tho probe reaches a depth of t 50 ega, the fluid 
begins to be carefully pumped out with a syringe, its colour and 


Fig. 293. Diagram showing location 
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reaction being tested by litmus paper. An alkaline reaction 
(reddening of the blue litmus paper) shows that the tube has 
gained entrance into the duodenum. In this case the end of the 
tube is inserted in a test tube and the liquid will be discharged 
spontaneously. 

When light, golden-green bile begins to be discharged from 
the bile ducts (portion A), 30.0 of a 25 per cent magnesium sulfate 
solution is administered through the tube (into the duodenum). 
Owing to a reflex contraction of the gallbladder, dark- olive, 
heavier and green cystic bile (portion B) begins to bo discharged. 
Finally, within several minutes light golden bile from the bile 
ducts of the liver (portion C) appears again. 

The different portions are collected for analysis separately. 
The patency of the gallbladder duct and the presence of an in- 
flammatory process in the gallbladder are judged by the presence 
or absence of portion B and by discovery of large numbers of leu- 
kocytes during microscopic examination. In addition to its diagnos- 
tic value, the probing is also of therapeutic importance, because 
during the reflex of the gallbladder the latter frees itself of the 
congested bile. 

Incases which stubbornly resist treatment and in which there 
are frequent attacks surgical treatment of chronic cholecystitis 
is indicated, although during the intervals between the attacks 
of biliary colic the patients may not have any signs of the disease. 

Inflammation of the gallbladder and bile ducts may spread to 
the intrahepatic bile ducts (cholangitis). 

Of the other complications necessitating surgical intervention 
mention must be made of obstruction and constriction of the 
cystic duct with formation of hydrops of the gallbladder or 
accumulation of pus in the gallbladder (< empyema of the gall- 
bladder ). 

The preparation of patients for an operation for cholecystitis 
is the same as that for any operation in the abdominal cavity 
(bath, shaving, enema on the eve of the operation). In cases of 
protracted disease of the gallbladder, especially in the presence 
of jaundice, it is necessary to analyse the blood for coagulation 
and administer special treatment aimed at enhancing coagula- 
tion (administration of calcium, horse serum and vikasol). 

The operation is performed under local or general anesthesia. 
The main parts of the operation are: incision of the abdominal 
wall in the right liypochondrium, isolation of the gallbladder 
and its removal after ligation of the duct (cholecystectomy). 
Tampons are inserted in the region of the ligated duct and in 
the place formerly occupied by the gallbladder (matrix of the 
bladdor), and the wound is partly sutured. The tampons are 
removed after ll\e sixth day; subsequently discharge of bile 
through the wound is sometimes observed. 
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The postoperative management is the same as it is after a lapa- 
rotomy. The diet is the same as it is during an acute attack of 
cholecystitis (without fats). , 

In cases of saturation of the dressing with bile it is necessary 
to add dressing material and subsequently/ frequently to change 
the dressings, protecting the skin with ointments or pastes against 
irritation with bile. 

In cases of inflammatory obstruction of the common bile 
duct a T-shaped drainage tube is introduced; one end of the 
tube is brought out to the exterior through the wound together 
with the tampon; the bile is at first drained through the drainage 
’tube into a special vessel and the amount of discharged bile is 
measured daily. Within a few days, if the bile is light and the 
patient’s condition is satisfactory, the drainage tube is clamped 
so that the bile may not flow outside but may be secreted into 
the intestines. A biliary fistula sometimes remains after removal 
of the drainage tube during the second or third week. 

It is necessary carefully to watch the patient’s general condi- 
tion because, in addition to cardiac complications, an internal 
hemorrhage is possible. It is also necessary to watch the dressing 
which may become soaked in bile (in which case dressing material 
should be added) or in blood owing to parenchymatous hemor- 
rhages to which jaundice patients are particularly inclined. 

In such cases aid consists mainly in measures favouring better 
blood coagulation. 

The possible complications include, in the first place, effusion 
of bile, sometimes in very large amounts, which extremely ex- 
hausts the patients. Especially copious effusion of bile into the 
wound and the formation of a biliary fistula are observed after 
removal of the drainage tube inserted in the bile duct. The dress- 
ing becomes saturated with bile the most after removal of the 
drainage tube, i. e., usually between the 15th and 20th days 
after the operation. To protect the skin against irritation with 
bile, the skin surrounding the fistula must be more frequently 
coated with pastes and dressed, and the wound must be tamponed. 
If the biliary fistula does not heal, it must be closed up sur- 
gically. 

The other complications are the same as in most laparotomies, 
namely, pulmonary complications and peritonitis. 

INJURIES AND DISEASES OF THE SPLEEN AND PANCREAS 

Of the diseases of other abdominal organs whose surgery has 
certain peculiarities, mention should be made of the diseases of 
the spleen. The main operation on the spleen is its surgical remov- 
al in cases of its injury, tumours, enlargement, (splenomegaly), 
infestation with the Echinococcus, etc.; most frequently, however, 
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the operation is performed for the purpose of influencing the 
system of hemopoietic organs, especially to impede decomposi- 
tion of the Jed blood cells in cases of hemolytic jaundice, and a 
number of other blood diseases. In some cases gastrointestinal 
hemorrhages are observed. The preparation of the patients for 
an operation, if it is not an emergency operation, is the same as 
it is for any laparotomy. The instruments are also the usual 
laparotomy instruments. In addition, various abdominal specu- 
lums and strong hemostatic clamps for the hilus of the spleen 
are prepared. The postoperative care is the same as usual. In 
such operations everything necessary for a blood transfusion 
should be kept in readiness. 

Lastly, surgical intervention is sometimes resorted to in diseases 
of the pancreas (its inflammations, tumours and cysts). 

Acute pancreatitis is a grave disease which, as a rule, requires 
an urgent operation. After violation of dietetic rules, especially 
in stout patients, the disease begins with sharp, frequently en- 
girding pains in the back and epigastric region. The general 
condition rapidly grows worse. Intoxication increases, the pulse 
accelerates, abdominal distefition and tension of the abdominal 
wall appear. 

The urine is found to contain more diastase. Subsequently 
peritonitis develops and is not infrequently followed by death. 

The operation consists in administration of novocain and 
antibiotics into the tissues surrounding the gland, opening the 
capsule of the gland and tamponade. The preparation of the 
patients for tho operation and the postoperative care are the 
same as in laparotomies. 

Another disease of the pancreas in which surgical treatment 
is administered is cancer of the pancreas. The cancer is most 
frequently located in the head of the gland and because of com- 
pression of the common bile duct produces a picture of mechani- 
cal (obturation) jaundice. The patients are subject to surgical 
treatment, namely, palliative operations of switching tho bile 
into the inlestines, while in some cases it is possible to perform 
the very difficult operation of removing the head of the pan- 
creas (duodenopancreatectomy). 

Since the condition of these patients is very grave (danger of 
hemorrhages, insufficiency of hepatic function) and the operation 
is very difficult, the subsequent management of the patients 
is complex and requires special skills. 



INJURIES AND DISEASES OF THE UROGENITAL 

ORGANS 

General Diagnosis of Urogenital Diseases. The branch of medi- 
cine dealing with the urogenital organs is known as urology. It 
includes surgery of the kidneys, ureters and urinary bladder, the 
urethra and genitalia. 

Renal diseases are characterised by so-called dysuric phenom- 
ena, i. e., difficult, painful and frequent urination, presence 
of blood and pus in the urine, etc.; however, these diseases can 
be diagnosed more precisely only after special roentgen and labor- 
atory examinations. 

The preliminary examination of renal efficiency is called a 
functional examination of the kidneys. The examination is con- 
ducted variously. The efficiency of the kidneys can be judged by 
the amount and specific gravity of the urine, especially if the 
patient is given definite amounts of liquid before the examination. 
These examinations are called concentration tests. In the morning 
the patient is given to drink 1,500 ml of liquid on an empty 
stomach in the course of one hour, following which the urine is 
collected in definite portions, the patient being asked to urinate 
every hour. Each portion of the urine is measured and its specific 
gravity is determined. The examination continues for eleven 
hours, during which time the patient receives no liquid. On the 
following day the patient receives no liquid since the morning 
and is given only dry food, while his urine is collected in separate 
portions every hour and is examined. A normal, retarded, poor, 
very poor and elevated types of concentration and dilution are 
distinguished. 

To examine the work of each kidney separately chromocysto- 
scopy is used. The patient’s urinary bladder is irrigated through 
a catheter with a weak solution of boric acid until an absolutely 
transparent fluid is discharged. Following this the urinary bladder 
is filled with the same solution until the patient feels a weak urge 
to urinate. Then the catheter is removed and a cystoscope is in- 
serted in the urinary bladder. The cystoscope looks like a metal 
catheter, but has a small electric bulb at the ei\d, ^nd a system 
Of speculums and glass inside. Through the cysloscope it is possi- 
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ble to examine the walls of the urinary bladder and its contents, 
to see the orifices of the ureters and their ejection of urine 
{Table XIV). 

Examination of the urinary bladder by means of a cystoscope 
is called cystoscopy. If a special blue dye (4-5 ml of a 0.3-0.4 per 
cent indigo carmine solution) is injected into the patient’s blood, 
the dye, as a foreign substance, will begin to be excreted in the 
urine and within 3-5 minutes it will be possible to see how jets 
of urine coloured blue begin to be spurted out of the orifices of 
the ureters. By the time the dye begins to be excreted it is possi- 
ble to judge how well the kidney works. Such an examination 
is called chromocystoscopy. Lastly, it is possible to introduce, 
by means of a syringe, a 25 per cent solution of sodium bromide 
through ureteral catheters into the renal pelves in order to ob- 
tain the shape and position of the ureters and renal pelves in the 
subsequent roentgen picture. This method of examination is 
called pyelography . A simpler method of pyelography consists 
in making roentgen pictures (roentgenography) after administra- 
tion of 50 ml of a 40 per cent sergosin solution into the ulnar vein, 
in which case a clear shadow of the renal pelves and the ure- 
ters is produced in the pictyre. 

Before roentgenography the patient’s intestines must necessa- 
rily be cleansed with an enema, and one day before the examina- 
tion milk must he excluded from his diet. Lastly, a correct 
diagnosis requires repeated examinations of the urine, sometimes 
bacteriological (for example, for tubercle bacilli). 

'INJURIES AND DISEASES OF '1 HE KIDNEYS AND URETERS 

In injuries in the lumbar region rupture of a kidney may occur. 
Injuries to the kidneys are also observed during open traumas 
in the lumbar region, especially in cases of gunshot wounds. 

The symptoms of renal injury are not always characteristic. 
Nothing but painfulness and sometimes a swelling is observed 
locally in the renal region. The most characteristic sign of renal 
injury is blood in the urine following trauma in the region of 
the kidneys. 

Treatment. Since injury to a kidney threatens infiltration of 
the surrounding tissues with urine and grave infectious com- 
plications, and, what is most important, is accompanied by 
profuse internal bleeding, it necessitates an operation. If a kidney 
is crushed, it is removed. The operation is performed urgently 
for which reason the intestines cannot be prepared and the patient 
cannot be given a bath. 

After removal of the kidney the patient is prescribed a strictly 
dairy diet; the daily urine is collected and measured. Since the 
wound is tamponed after the operation and the dressing may 
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become soaked in blood, an oilcloth is placed under the patient 
and a' massive dressing is applied. 

Inflammatory diseases . Although inflammation of the renal 
pelvis (pyelitis) does not require surgical treatment the mani- 
pulations, both diagnostic (pyelography and catheterisation 
of the ureters) and therapeutic (irrigation of the pelves) warrant 
considering this disease a surgical disease. Infection may gain 
entrance into the pelvis through the blood or may ascend from 
the urinary bladder along the ureters. 

The main symptoms are chills and pyrexia, pains in the lumbar 
region and changes in the urine (high leukocyte count). 

The treatment consists in confinement to bed, dairy diet, ad- 
ministration of salol and urotropin per os, penicillin intramus- 
cularly and urotropin intravenously, catheterisation of the ureters 
and irrigation of the pelvis. 

In paranephritis (inflammation of the perirenal tissue) the in- 
fection may be transmitted from the pelves, but it is often of 
an embolic character without visible affection of the kidneys. 
The disease develops slowly, the signs being at first indefinite: 
feverish condition, pains in the lumbar region, and flexion of 
the lower extremity in the hip joint. Examination of the urino 
reveals no pathological deviations. 

Clearer symptoms appear when an abscess has formed and is 
approaching the external integuments. The treatment consists 
in opening the abscess with an incision in the lumbar region 
below the 12th rib. 

Renal diseases. One of the most frequent diseases of the kid- 
neys subject to surgical treatment is renal calculus (kidney stones) 
characterised by appearance in the renal pelvis, kidneys and 
ureters of solid concretions and salts deposited by the urine 
(Table XIII). A concretion which is located in the pelvis or has 
descended into the ureter hinders passage of the urine and on grow- 
ing larger compresses the renal tissue and causes its atrophy (Fig. 
294), breaks the vessels (hemorrhage) and fosters development 
of an inflammatory process in the pelvis (pyelitis). 

One of the main symptoms of the disease is renal colic, for which 
reason the patient applies to the physician. In colic the pains are 
localised in the lumbar region, are referred to the inguinal region, 
the glans penis and testes, the thigh and the labia majora. The 
pains are usually very intense. The temperature is most frequent- 
ly elevated. If the attack continues for some time, paresis of 
the intestines with meteorism and abdominal distention devel- 
ops. The attacks of colic are accompanied by a desire to urinate, 
with blood found in the urine. 

A final diagnosis may be made by means of roentgonographic 
examination because the larger concretions produce shadows in 
the picture. 
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First aid during attacks of renal colic consists in a warm bath 
and administration of narcotics (morphine, pantopon and bella- 
donna). 

In the treatment of renal calculus attempts are made to increase 
the amount of urine by giving the patient a lot to drink, especial- 
ly mineral waters, and by prescribing a special diet, depending 
on the composition of the concretions. Thus, it is possible to 
remove the smaller concretions 
and salts and prevent the re- 
maining ones from enlarging. 

In a number of cases this dis- 
ease requires an operation, 
for example, in cases in which 
the condition of the pelvis 
and kidney is aggravated by 
infection, retention of the 
urine, continuous pains (which 
incapacitate the patient), de- 
scent of a concretion into the 
ureter, and profuse hemor- 
rhages. 

Of the other renal diseases 
subject to surgical treatment 
mention must also be made of 
the difficulties of excretion of 
I he urine from the kidneys 
owing to obstruction of a ure- 
ter with a concretion , ureteral 
constriction or kink. 

The urine retained in the pelvis distends the latter and com- 
presses the renal tissue; this gradually leads to atrophy of renal 
tissue and in place of the kidney there is, finally, only a bag filled 
with fluid, and walls consisting of remains of renal tissue. This 
disease is called hydronephrosis. The patient complains of heavi- 
ness and pains in the region of the kidney and in the abdominal 
cavity; palpation reveals a swelling. A kidney may become sim- 
ilarly distended as a result of accumulation of pus in the renal 
pelvis, the pus being from time to time excreted in the urine 
into tho urinary bladder. This disease is known as pyonephrosis , 
and its signs, in addition to those common with hydronephrosis, 
are pyrexia, pain on examination in the renal region and pus in 
the urine. 

Of the other renal diseases requiring surgical treatment mention 
should be made of tuberculosis of the kidneys. 

This disease develops as a result of penetration of tubercle 
bacilli with the blood stream into the kidneys from some tuber- 
culous focus in the organism. Only one kidney is most frequently 



Fig. 294. Atrophy of renal 
tissue because of calculus in 
tho renal pelvis and kidney 
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affected at first. A dull, sometimes colicky, pain appears in the 
region of the kidney, the patient has a frequent desire to urinate, 
and the urine contains pus and blood. During this disease the 
temperature is normal or subnormal, and the disease becomes 
chronic and no f infrequently results in death. # 

The patients must be given a special 
examination (urinalysis, a tubercle bacil- 
li culture, chromocystoscopy, pyelo- 
graphy and catheterisation of the ureters). 

The treatment is specifically conserva- 
tive antituberculous and, when the proc- 
ess is unilateral, also surgical. 

The management of patients varies 
with the gravity of the condition and 
the complexity of the operation. During 
the postoperative period it is necessary 
particularly carefully to watch the pa- 
tient’s general condition (danger of ure- 
mia), collect and accurately measure the 
urine, and administer antituberculous 
treatment. 




The kidneys may have benign as well as malignant tumours. 
The tumours originate from the kidney and pelvis, as well as 
the adrenals. Hypernephroma is the most frequently observed 
malignant tumour. The symptoms of renal tumours are blood 
in the urine and pains. 

Renal operations . The most convenient surgical approach to 
a kidney is from behind, from the lumbar region below the 12th 
rib (Fig. 295, a ). Of the basic operations we shall mention only 
the opera l ions of removing calculus by incision of the pelvis or 
kidney (Fig. 295, b, c ). After operations the wounds are usually 
tamponed and incompletely sutured. During the postoperative 
period, in addition to caring for the skin and watching the heart, 
special attention must be devoted to the patient’s urination; 
all the urine is collected and measured, its daily amount is noted 
and it is systematically examined for blood. After renal opera- 
tions a vegetable and dairy diet excluding all meat, broths, sea- 
soned or acid food is prescribed and the patients must be given 
a lot to drink. 

Complications . Of the complications following renal opera- 
tions, besides those which are possible after any operation, mention 
must be made of discharge oULlood with the mine. Little blood 
in the urine is often observed after operations on the kidneys, 
but a large amount of blood, especially bright-red, must attract 
the attention of the medical personnel. The presence of blood in 
the urine must immediately be reported to the physician. Ice 
is temporarily applied locally, horse serum is administered sub- 
cutaneously and calcium chloride intravenously. Another frequent 
complication after renal operations is intoxication with the me- 
tabolites not excreted with the urine (uremia). This’ is a very 
grave complication which sometimes rapidly leads to death. 
Uremia is manifested by insufficient urine or even its complete 
absence, appearance of intense headaches, vomiting, unconscious- 
ness, convulsions, a slow and tense pulse. Bloodletting, hot 
packs, camphor subcutaneously and hot water bottles in the 
region of the remaining kidney may relieve the patient ’s condition. 


INJURIES AND DISEASES OF TIIE URINARY BLADDER 
AND THE MALE SEXUAL ORGANS 

Injury to the Urinary Bladder and the Urethra. A number 
of closed injuries (fractures of the pelvis), blows at the lower part 
of the abdomen and open injuries (wounds) to this area may 
affoct the urinary bladder. 

Injury to the urinary bladder greatly complicates the basic 
affection because, as a result of penetration of urine through the 
injured walls ofr the urinary bladder of the urethra into the sur- 
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rounding tissues, the latter are infiltrated with urine and a phleg- 
monous process develops, while injury to the peritoneum results 
in peritonitis. 

The following are symptoms of injury to the urinary bladder: 
great urge to urinate and small amounts of urine usually voided 
with blood; during catheterisation the urinary bladder proves 
to bo empty or contains a small amount of blood. If the urine gains 
entrance into the abdominal cavity, the abdominal wall is tense 
and sensitive to pressure. 




Fig. 296. Fastening the catheter 
a— with a tlnead, b — with a gauze napkin 

The treatment is exclusively surgical and consists in an abdom- 
inal wall incision over the pubes, haring the urinary bladder 
and suturing its wound. 

A permanent catheter is introduced into the urinary bladder 
through the urethra. The preparation for the operation is the samo 
as for urgent intervention (shaving the pubes and perineum with 
no bath and no evacuation of the bowels). 

During the postoperative period either a permanent cathoter 
or frequent catheterisation is used and the administration of 
liquids is limited (at any rale accumulation of urine in the uri- 
nary bladder must be avoided). 

The preparation of the patient for the operation on the urinary 
bladder consists in alleviating the inflammatory phenomena by 
protracted irrigations of the bladder with disinfectants. Before 
the very operation, if the bladder is not injured, it is irrigated 
and filled through the catheter with a disinfecting solution or 
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air. This is done to facilitate (he operation, sinco a distended 
bladder rises over the pubes, detaches the peritoneum and be- 
come^ more easily accessible. 

Care . Aft<*r operation on the urinary bladder a soft rubber cath- 
eter is often inserted in the urethra for several days. To prevent 
it from falling out, it is fastened with plaster or tied to the glans 
penis (Fig. 296). In some cases the wound in the urinary bladder 
is closed up only partly and a heavy drainage tubo (urinary fis- 
tula) is inserted in the bladder. A similar urinary fistula may also 
develop in cases in which the wound was sutured but the stitches 
have parted and urine begins to trickle out through the wound. 
In cases of urinary fistulas it is necessary to irrigate the bladder, 
systematically wash the skin with warm non-irritating solutions 
and protect the skin against irritation (coat it with pastes or 
dust it with powders). 

Bleeding from the urinary bladder is not an infrequont com- 
plication of operations on it. During operations on tumours and, 
especially, after removal of the prostato the urine usually con- 
tains a considerable amount of blood, whose prosence, particu- 
larly if it is bright-red, requires hemostatic measures. In addition 
to the general measures aimed at enhancing coagulation (horse 
serum, calcium chloride, etc:), the gallbladder is irrigated with 
warm disinfecting solutions. 

Vesical Calculus. Vesical calculus causes sudden retention 
of the urine. The urine contains blood and sometimes small con- 
cretions. A final diagnosis may be made by probing the urinary 
bladder cavity with a metal catheter, by means of cystoscopy or 
a roentgen examination. Before roentgenography it is necessary 
to evacuate the bowels by means of laxatives so that the intestinal 
masses and the gases therein may not interfere with the produc- 
tion of a good picture. The concretions are removed from the uri- 
nary bladder eithor surgically by opening the urinary bladder 
through the abdominal wall above the pubes (epicystotomy) or 
are crushed by a special instrument (stone crusher) introduced 
into the urinary bladder through the urethra, after which the 
small fragments are washed out by means of a special balloon. 

Hypertrophy of the Prostate. Hypertrophy of the prostato im- 
plies a tumorous growth of its muscular, glandular and connective 
tissue. The causes of this affection are unknown. Since the gland 
encompasses the neck of the urinary bladder and the beginning 
of the urethra, when it enlarges, it pushes into the lower anterior 
wall of the urinary bladder and actually extends into the cavity 
of the urinary bladder. This disease develops in old age and pro- 
duces a picture of constriction of tho cervix of the bladdor with 
subsequent urinary difficulties and frequent inflammations of 
the bladder. In such cases the wall of the urinary bladder becomes 
hypertrophied ajid the muscle bundles form cross-bars. With great- 
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er subsequent urinary difficulties the bladder becomes distended, 
tho urine is retained in the kidneys and pelves, and poisons the 
organism with substances that are normally voided with the urine. 

In cases of retention of the urine catheterisation Cr with a soft 
catheter is administered. If the soft cathoter cannot gain en- 
trance, the catheterisation is performed by a physician* with a 

semi-rigid or rigid cath- 
eter (Fig. 297). If cath- 
eterisation is impos- 
sible, tho urinary bladder 
is punctured above the 
pubes or a urinary fistula 
is established and the 
hypertrophied prostate 
is subsequently removed 
surgically. 

Stricture of the Urethra 

Tho causes of ure- 
thral stricture in men are 
most frequently a chron- 
ic gonorrheal process 
and cicatrices following 
injury to tho urethra. 
Constriction may lead to 
almost a complete ob- 
struction of the urethra. 
Above the sito of con- 
striction the inflamma- 
tory process produces uri- 
uary phlegmons with 
Fig. 297. Catheterisation with arigid catheter formation of fistulas Clin- 
ically tho constriction is 
manifested in a decreased urinary stream and a necessity greatly 
to strain during urination. In extreme cases of constriction the 
urine is discharged only in small amounts dospite the overfilled 
urinary bladder. 

The treatment of strictures consists in protracted and persist- 
ent bouginage, and only in some cases in surgical intervention. 

Foreign Bodies in the Urinary Tract. In addition to tho foroign 
bodies which gain entrance into tho urinary tract in open inju- 
ries (bullets, shell splinters), stones from the kidneys not infre- 
quently descend into it through the ureters and from tho uri- 
nary bladder through the urethra. Lastly, foreign bodies may 
also be introduced into the urinary passages through the urethral 
orifice, for example fragments of cathotors and bougies. 
Tho picture of the disease depends on the degree of irrita- 
tion of the urethral walls and obstruction of the, urethral lumen 
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by a foreign body, which hinders urination. In such cases there 
is a burning and excruciating pain during urination, frequent 
urge to urinate, retention of urino and blood in the urine. First 
aid in such cases consists in attempts to remove the foreign 
bodies. The simplest method is to ask the patient to urinate with 
the terminal orifice of the urethra closed. This causos distention 
of the urethra and the foreign body moves towards the exit. 
Then the urethra is opened and the foreign body may come out 
together with the stream of urine. In cases of failure the patients 
are roferrod to a hospital for surgical removal of the foreign bod- 
ies. 

Hydrocele. Of the diseases of the testes subject to surgical treat- 
ment mention must be made of hydrocele. 

In hydrocolo a fluid accumulates between the membranes of 
the testis. This accumulation takes place gradually, over a pe- 
riod of months or even years, becomos very large, distends the 
scrotum and externally resembles a large hernia. Usually hydro- 
cele produces no pain and discomforts the patient only when 
it is considerably enlarged by interfering with walking and work- 
ing. It does not disappear spontaneously and after reaching con- 
siderable size must be treated surgically. 

Tho operation is performed under local anesthesia. 

During the preparation for tho operation the patient must he 
given a bath, and the scrotum and pubes must bo shaved. 

Tuberculous Epididymitis. Tuberculous affection of the epidi- 
dymis and t lie testis is a very frequent disease. The causative 
agent usually gains entrance with tho blood stream from another 
tuberculous focus or is transmitted from the urogenital organs 
affected with tuberculosis. Beginning with the epididymis the 
process spreads to the testis and may pass along the deferent duct 
to the seminal vesicles and the urinary bladder. The disease be- 
gins with induration of tho testis and slight painfulness. The in- 
duration keeps enlarging, the pains become intense, the infiltrate 
begins to soften with tissuo decomposition and accumulation of 
pus which breaks through tho skin and forms a fistula. 

Tho treatment is general, i.o., treatment of tuberculosis, and 
local-phototherapy and wearing a suspensory; surgical treatment 
consists in excision of the epididymis together with tho deferent 
duct, and sometimes together with tho testis. 

Phimosis and Paraphimosis. Of the diseases of the male sexual 
organ wo shall mention only phimosis, i.o., congenital tightness 
of the foroskin and constriction of tho orifice with a frequent ad- 
hesion of its internal fold to the glans penis. This frequently ob- 
served disease becomes painful because it interferes with free 
urination. In cases of constriction of the orifice and inability 
to uncover thejglans penis an inflammation often develops in the 
sac formed by the foreskin about the glans penis. The disease is 
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subject to surgical treatment. The operation is often performed 
on ambulant patients and does not require their special prepara- 
tion. * 

Retraction and constriction of the foreskin behind the glans 
penis causes strangulation of the lattor ( paraphimosis ). The dis- 
ease threatens mortification of the lower part of the glans penis; 
the latter becomes painful and edematous, and cannot be covered 

with the foreskin; this must urgent- 
ly be corrected. It is done as fol- 
lows (Fig. 298): The penis is held 
with the fingers of the left hand, 
while the fingers of the right hand 
compress tho glans penis in order 
to make it smaller; then the glans 
penis is carefully refracted and cov- 
ered with tho foreskin. If this pro- 
cedure fails, surgical intervention 
is required, i.o., dissection of the 
comprossing ring, after which the glans penis is easily invaginat- 
ed. The subsequent management of such patients is nothing out 
of the ordinary. The patients are usually allowed to be up and 
are kept on a general diet. 

Punctures of the bladder . In cases of urinary retention, in over- 
filling of the urinary bladder with urine and inability to drain 
it with a catlioter (constriction, rupture of the canal) the bladder 
is punctured. A syringe and a heavy 10-cm-long noodle are used 
for the puncture. The latter is mado directly above tho os pubis. 

Catheterisation . The instruments for draining tho urine (cath- 
eters) are made rigid (metal), semi-rigid (silk covered with a 
special substance) and soft (rubber). Before use, the catheters 
must be sterilised. Boiling spoils semi-rigid catheters and the 
latter are therefore immersed in a 1:1000 mercury bichloride so- 
lution for 15-20 minutes or are disinfected in special glass jars 
with tight-litting plugs. Tablets of formalin are placed on the 
bottom of the jar, the catheter is suspended inside the jar and 
the jar is plugged. Such disinfection with formalin vapours must 
be conducted for at least 24 hours. Rubber catheters are sterilised 
by boiling for five minutes in a 1 per cent soda solution. 

Draining the urine in males by means of hard and semi-rigid 
catheters requires special skill and must be performed by a phy- 
sician because improper introduction of the catheter may cause 
serious complications. It is safer to withdraw the urine through 
a soft catheter and this can be effected by the intermediate medical 
personnel. Before catheterisation the hands are carefully washed, 
the urethra] orifice is swabbed with a cotton soaked in a rivanol 
solution, furacillin, mercuric oxy cyanide or lysol, tho sterile 
catheter is coated with sterilised vaseline or castor oil so that it 
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may penetrate more easily. The cathetor is introduced with the 
aid of a forcops, the upper part of the catheter, as is shown in 
Fig. 10(5, be^ng hold by the assistant. The cathoter introduced 
into the orifice of the urethra is cautiously, without applying 
particular force, pushed further in, while the penis is being 
stretched. The catheter continues to bo insortod until urino begins 
io run from its external orifice into a specially prepared vessel. 
Sometimes, as a result of a spastic contraction of the sphincter, 
the catheter stops and fails to enter the bladder; in such cases 
the catheter must not be pushed in; the nurso must wait until 
the sphincter relaxes, after which sho may carofully continuo the 
introduction of the catheter making sure that the patient breathes 
evenly and does not tenso the abdominal wall. In cases of 
urethral constriction it is particularly difficult to introduce the 
catheter and sometimes (the usual cathoter) even impossible. 
In such cases the physician introduces special rigid catheters 
used for constrictions. 

As soon as the urine ceases to be discharged from the cathoter, 
the latter is carefully withdrawn, washed with warm water and 
used again only after sterilisation. 



INJURIES AND DISEASES OF THE SPINE, SPINAL CORD 

AND PELVIS 


Fractures and Dislocations of the Spine. Fractures and dis- 
locations of the spine are unified because they are frequently 
combined and are therefore very difficult to distinguish. 

Symptoms . Injuries to the spine are some of the gravest and 
most clangorous injuries because of the possible compressions 
of the spinal cord (Fig. 299). Injuries to the spinal cord load 

to paralysis and disturbances in sensitiv- 
ity of the entire underlying part of the 
body with absence of defecation, reten- 
tion of the urine, rapid formation of 
decubitus, development of sepsis and 
death. 

Treatment . The results of the injury 
depend on the degree of injury to the 
spinal cord at the moment the injury is 
sustained, as well as during administra- 
tion of first aid, examination, dressing 
and transportation of the patient. For 
this reason, during examination of a pa- 
Fig. 299. Compression ticnt, putting him to bod, carrying and 
fracture transporting him, if injury to the spine 

is suspected, the medical personnel must 
act as in cases of fracture of the spine, otherwise the spinal 
cord may be compressed or rupturod even whore it did not 
happen at the time of injury. The patient must lie in a supine 
or preferably prono position, must not bo turned over and must 
not be forced to sit up. Ho must bo lifted, only when ordered, 
by experienced stretcher-bearers. Subsequently, the pationt 
must be carried or transported only after something hard (boards, 
a door, etc.) has first been placod under his back. 

When a patient is put to bed, a hard litter (boards, a shield) 
must also bo placed under the mattress so that there is no sagging, 
which is usually the case with spring mattresses,, beds with wiro 
nets, etc. ' A 



424 



If the patient is paralysed, or has disorders of sensitivity, uri- 
nation and defecation, which indicates grave changes in the spi- 
nal edrd, surgical treatment (to relieve the compression of the 
cord) is required. 

In cases of spinal dislocations the latter are reduced under 
anesthesia. 

Care . Patients with fractures of the spine are subjected to pro- 
longed (sometimes for 3-0 months) traction on an inclined plane. 
As was already pointed out, the skin of such patients must he 
w r atchod particularly carefully, because of tho dangor of forma- 
tion of bedsores; special attention must also bo devoted to their 
urination— -becauso such patients usually suffer from urinary 
retention. During catheterisation it is necessary to observe all 
rules of asepsis (to avoid infecting tho urinary tract) and irri- 
gate the bladder with disinfecting solutions. Instead of repeated 
catheterisation a vosical fistula is made. After cessation of the 
traction, if the disease runs a favourable course, tho patient 
is put in a corset to support tho spine at the point of fracture; 
the treatment thus takes a total of one and a half or two years. 
In some cases mobility and sensitivity are recovered only with- 
in several months. If the nubility and sensitivity are not re- 
covered, the patients remain invalids for life or most frequently 
die of bedsores or infection of the urinary tract. 

Gunshot Wounds of the Spine and Spinal Cord. Those are very 
grave injuries and are usually accompanied by paralyses, disord- 
ers of sensitivity, urinary retention and rectal incontinence. 
As in closed injuries, such patients must be lifted very carefully; 
they require the closest attention because thoy rapidly de\elop 
bedsores. Tho management of tho patients is tho samo as in other 
injuries to tho spinal cord. Tho main thing is to prevent bed- 
sores and to seo that they evacuate the urinary bladder and bowols. 

In order completely to immobiliso the affected region and re- 
lieve the pressure in this region during fractures and inflammatory 
processes in tho spine the patient is put to bed in a supine posi- 
tion for a long period and either traction or a plaster cast aro 
applied, the latter being a special typo of removable bandage. 

The technique of applying a plaster cast is described in detail 
below. 

Under combat conditions aid in cases of wounds or injuries of the 
spino consists in most careful transportation and prevent ion of shock. 

Immobilisation of tho spino is effected by placing a board cov- 
ered with a blanket on the stretcher under tho patient’s back 
with gauze and cotton rings under tho sacrum and tho heels. 
Four plywood or wire spfints may also bo bandaged to the back 
and the sides. Tho wounded are delivered to the shock ward or 
tho operating room or are transported farther. In cases of uri- 
nary retention the patients are catheterised. 
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Immobilisation is effected by means of a plaster cast. 
Tuberculosis of the Spine (tuberculous spondylitis). Tubercu- 
losis of tho spine is a frequent and at the same timp the gravest 
of all forms of tuberculosis of the bones. It is observed in infants, 
as well as in adults. Usually the process begins from the body of 

some one vertebra, in which case, 
owing to the destruction and resorp- 
tion of tho bony tissue, the body of 
the vertobra soflons and tho overlying 
vertebra sinks under tho weight of the 
body (Fig. 300). As a result a curva- 
turo of the spino with a posterior con- 
vexity of the curve is formed and a 
hump dovelops (kyphosis) (Fig. 301). 
Usually tho affected part fails to grow, 
which explains tho small staturo of 
hunchbacks. Moreover, as I ho curva- 
ture of the thoracic vortebrae devel- 
ops, the entire thorax becomes de- 
formed, which affects the position, 
shape and functions of tho internal 
organs. In tuborculosis of the spine 
abscesses are formed (Fig. 302), i.e., 

FiB< 3 °°tlJ U s b< in C e Ul0SiS ° f accumulations of pus from the do- 
le spine stroyod verl obra which usually descond 

to somo other part of tho body; in affections of the corvical 
part the pus descends to tho postpharyngeal spaco and in affoc- 


Fig. 301. Diagram of kyphosis of different degrees 
and shapes 

tion of the thoracic and lumbar regions— -along the psoas muscle 
to the femur. 

A grave complication of tuberculosis of the 'spine is compres- 
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sion of the spinal cord with ensuring paralyses and disorders of 
the functions of the pelvic organs. 

Symptoms # Owing to the deep location of the process, tuber- 
culosis of the spine is at first manifested only in pains in the spine 
and limitation of its mobility (Fig. 303), then protrusion of one 


spinous process, painful ness on per- 
cussion and pressure dovelop. Only 
subsequently is a curvature of the 
spine m the form of an angle with 
its apex pointing to the posterior 
added to those phenomena. Alroady 
in early cases of the disease it is 
possible to discorn in roentgen pic- 
ture a thinning of the body of the 
vertebra. Tuberculosis of the spine 
runs a \ery protracted and stub- 
born course; relapses of the disease 
are not infrequent after a lengthy 
remission. A spontaneous cure 
comes only after extensi\o destruc- 
tion of the spine (large ht*mp). 
Theso deformities may bo in largo 
measure prevented by propor and 
timely treatment which consists in 
a combination of genoral and local 
measures. 

Tho genoral measures of treatment 



are the samo as those mentioned 
above concerning tho treatment of 


Fig. 302. Pus pockets 


surgical tuberculosis. Local treatment consists in ensuring the 
patient comploto immobilisation of the affected region and of re- 
lieving it from pressure. After ascertainment of the diagnosis the 
patient is confined to bod for a long time. He is placed on his 
back with hard bolsters under tho affected region so as to curve 
the spine forward. Traction or a plaster cast (bed) are applied for 
tho same purposes. A plastor cast (bed) is used in more acute, 
incipient or severo cases. With the aid of the cast the body is 
placed iii a position of extension of the affected part (reclination), 
i. e., the lumbar curve is increased (lordosis) and tho thoracic 
curve is decreased. 


To obtain this position of the spine, the patient is placed face 
downward on a mattress running from the upper part of the chest 
to tho middle of the thighs. Special supports or bolsters are put 
under the patient’s forehead, pelvis and lower part of the thighs or 
upper part of the shanks. The face is left open for the access of air. 

It is more convenient to apply the cast (bed) by using special 
frames which all&w of simultaneous traction of the spine. 
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Technique of making a plaster cast (bed). The bod may be made 
from wido plaster bandages, althpugli plaslor-impregnated strips 
15-20 cm wide and 5-6 layers thick are most frequently used; 
tho longth must correspond to the patient’s heignt and differ 
for the strips running longitudinally, transversely and obliquely. 

The longitudinal strips must extend from the top of the head 
to tho middle of the thigh, the transverse— from one nipple ac- 
ross the back to tho other nipple, and the oblique strips must 
run across tho back obliquely— from the shoulder joint to tho 
ilium on tho opposite side. From six to eight strips of each si/o 
aro required. 



Fig. 30 ]. Examination ot 
tho spine. Raising an 
object from the flooi. 
Protect no position 



Fig. 304. Course of plas 
ter-impregnatecl strips ol 
bandage for a plaster 
bed. Figures show the 
sequence of applying the 
strips 


Tho patient is undressed, placed in a recumbent position and 
covered from the top of the head to the middle of tho thighs with 
a twodayor piece of gauze, tho latter being applied evenly, with- 
out any creases or folds. The region of the protruding vertebrae 
(tho hump) must bo covered with cotton. The cast (bed) is made 
as follows: the longitudinal strips of gauze aro applied first, be- 
ginning with tho middle strip which extends from the top of the 
head to tho middle of the thighs, and is followed by tho lateral 
strips which run from the corresponding parts of the top of the 
head to tho middle of the thighs. Before application each strip 
of gauze is moistened and carefully evened dn'd smoothed out; 
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after application it is again smoothed out and moulded, espe- 
cially in the region of the occiput, neck and shoulder joints in 
order that the plaster should correspondingly fill all the recesses 
and fit all thfc unevonriessos of the posterior and lateral surfacos 
of the body. 

The longitudinal strips of gauze completely cover the poste- 
rior and lateral surfacos of the body to the mammillary lines. 
Application of the longitudinal strips is followed by that of the 
obliquo strips (Fig. 304, <3, 4) which extend from tho ilia to the 



Fig. 305. Finished plaster bed 

shoulder joints; tho transverse strips are applied last. During 
applicalion of the bandage, and especially after application of 
all its layers, it is necossary carefully to mould and smooth out 
the strips of gauze so that, when the bed is made, it should form 
a solid homogeneous piece corresponding to the posterior surface 
of tho body. As soon as the plastor has hardened, the bed is care- 
fully removed and placed on a soft litter to dry, the inner sur- 
face upward so that it may not change its shape. 

The finishing touches are put to the bed when tho plaster has 
somewhat dried. Tho superfluous parts are cut off and tho une- 
ven odgos are rounded out; a somi-Iunar opening for the bodpan 
is mido in the region of tho buttocks, all tho unovennossos are 
coated with thin plaster and the edges are covered with gauze. 

Tho bod takes 5-7 days to dry. Its final appearance is shown 
in Fig. 305. 

Boforo placing the patient in the bod tho latter is lined with 
a soft cloth. The bod is applied to the patient with the latter in 
a prone position, following which the patient is turned over to- 
gether with the bed. In the beginning the patients, especially 
children, must be bandaged to the bed until they get used to it. 
As long as the patient is in bed, it is necessary to take particular 


429 



care of the skin on his back and see that no bedsores are formed 
at the points of pressure, especially in the region of the hump, 
where a window is sometimes made. 

To take care of the patient’s skin, the patient hr turned over 
together with the bod, the bed is removed and the skin is exam- 
ined and rubbed down, especially in the regions of tho Sacrum, 
occiput, spinous processes and shoulder joints. 

As soon as tho inflammatory process subsides the bed is replaced 
with a plaster corset. To correct the curvatures of the spine 




and reduce the pressure on the affected vertebrae during appli- 
cation of tho corset to the spine, temporary traction is applied, 
for which purpose special apparatus are used. Tho traction is per- 
formed with tho patient in a standing position, the pull being 
applied to tho patient’s chin and occipital area by means of a 
special loop (Fig. 306) which can be made of gauze; traction may 
also be applied to the axillas or arms. To increase the normal 
concavity of the back and lumbar region (lordosis), the patient 
is placed in a special stand (Fig. 307). 

The stand immobilises the pelvis, and the patient cannot change 
his position during application of the bandage. 

When a bandage with a collar is applied to the cervical part 
in order to relieve the spine, the normal curve of the neck must 
be increased and the head must bo somewhat retracted. 

In order that the corset may prevent the spine from bending and 
may relieve the affected vertebrae of pressure, the weight of the 
thorax must be transferred through the corset, lo the pelvis and 
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the weight of the head— to the thorax, making the pelvis, costal 
edge, shouldors and occiput the points of support for the corset. 

Application of the corset . The body is wrapped in a thin layer 
of cotton which is made thicker in the region of the iliac crests 
and in the back along both sides of the spine. 

Still more convenient is a padding made of two layers of tricot 
with cotton or cotton pads between them corresponding to the 
larynx, stornum, ribs and protruding spinous processes. 

To apply a corset, wide (13-15 cm) plaster-impregnated strips 




Fig. 308. Plaster corset with window in gastric 
region 

of gauze 4 m long are used. The bandage consists mainly of cir- 
cular and spiral turns. The corset must embrace the body tightly 
and evenly, precisely corresponding to all its unevennesses; it 
must fit these unevennesses well (must be moulded). It must partic- 
ularly well embrace the points of support, i.e., the crests of the 
ilia, the regions of the pubes, costal arches and occiput. The corset 
must generally be carefully moulded after each turn of the bandage. 

After application of the corset, before it has hardened, it is 
finally moulded, the superfluous parts are cut off, and the band- 
age is evened out and finished. In order that the corset may not dis- 
comfort the patient, it is cut at tho bottom so that it docs not hinder 
tho patient from sitting (in the rear— on the level of the sacrococ- 
cygeal junction (Fig. 308), two digits above the greater trochan- 
ter on tho sides, one digit below the anterior spines of 
the ilia in front); in addition, a window is cut out in the region 
of the stomach s (Fig. 308) and the corset is cut down in the axillas. 
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A corset is applied up to the axil las in diseases of the lumbar 
and lower thoracic vertebrae; in diseases above the 8th thoracic 
vertebra a corset with a collar is used. The patients wear corsets 
until the pathological process has terminated; thr corsets are 
changed every few months. A removable plaster corset may also 
be employed, but it is not particularly convenient, becafise it is 
heavy and fragile. 

Fractures of the Pelvis. Fractures of the pelvis are very grave 



injuries caused by falls from considerable heights, railway acci- 
dents, etc. They are usually accompanied by other grave traumas 
to the skeleton and not infrequently by injuries and ruptures of 
the internal organs (urinary bladder, urethra, intestines, etc.). 
However, there may bo no typical picture of fracture because the 
deep location of the pelvic bones may often make it impossible 
to detect any sharp changes in their shape or any abnormal mobil- 
ity. The symptoms of pelvic fracture include inability to use 
the lower extremities, i.e., raise the extended legs in a recumbent 
position, sharp pain on lateral or anteroposterior compression 
of the pelvis, and in some cases asymmetrical position of the iliac 
crests. Injury to the pelvic bones is sometimes indicated by affec- 
tions of the urinary organs (blood in the urine, difficulties of urina- 
tion, etc.). In such cases the patient must be lifted, carried or 
transported very carefully to avoid injuring the internal organs 
by fragments of the bone. Such patients must be lifted and car- 
ried as carefully as patients with injuries to the spine. A motion- 
less supine position of the patient with legs flexed in the knees 
and a bolster placed in the popliteal space— so-called frog’s posi- 
tion (Fig. 309) — is a sine qua non of treatment. In addition, a 
splint bandage in the form of a trough for both extremities and 
the pelvis is usod, and in cases of displacement of the bone frag- 
ments traction is applied. 

If injury to the urinary bladder, urinary tract (blood in the 
urine, urinary disturbances), or the rectum is suspected, an ur- 
gent operation, as was already mentioned above, is performed. 



INJURIES AND DISEASES OF THE LIMBS 

In injuries to the soft tissues of the limbs , especially in cases of 
splinter wounds, injuries to the nerves manifested in paralyses 
and disturbances of sensitivity are frequently observed. These 
injuries require splinting and subsequently surgical and physio- 
therapeutic treatment . 

Injuries to tendons render individual muscles unable to move. 
The surgical treatment consists in suturing the tendons. Some- 
times the tendons are sutured during the primary treatment of the 
wound, but most frequently after the wound has healed. Grave 
affections are produced by injuries to the blood vessels, which may 
he manifested not only in bleeding but also in circulatory disor- 
ders in the limb (ischemia: coldness, pains, insensitivity) to the 
point of gangrene. 

In cases devoid of the aforesaid affections the wounds in the 
soft tissues of the limbs heal rapidly provided, of course, they are 
not aggravated by anaerobic or purulent infection. 


DlbLOCAl 10f\S AM) FRACTURLS OF Till: LIMBS 

Dislocations of the Shoulder (luxatio humeri). Dislocations 
most frequently occur in the shoulder joint due to anatomical 
peculiarities of this joint. 

The most vivid sign of dislocation of the shoulder is the forced 
position of the limb (Fig. 199); during dislocation of the shoulder 
the patient holds the arm flexed in the elbow and abducted from 
the body. Compared with the intact side the external appearance 
of the joint is sharply altered; in the region of the joint the shoul- 
der is not round but angular, below the protruding acromion there 
is a hollow, and the head of the humerus bulges the soft tissue 
in the subclavicular region. Edema, observed during the first 
days, hemorrhage and sharp pain during movement in the region 
of the joint may disappear, while in old dislocations only a restric- 
tion of movement«remains. 
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First aid in dislocations of the shoulder consists in putting the 
arm in a sling and delivering the patient to a hospital. The only 
treatment of a traumatic dislocation is reduction which is per- 
formed by a physician. r 

After reduction of a dislocation a bandage is applied* to the 
extremity for a period of 7-10 days, massage and movements in 

. the joint beginning on the 6th or 

f ^ 7th day to quicken tho rosorp- 
tion of the effused blood and to 
\ strengthen the joint capsule. 

“ r, nk j / (' vv Since a dislocation is best rc- 
\m ft l) duced immediately after it has been 

A sustained, it is desirable that the 

4 fCi* * C" dislocation should be reduced as 

'fjL ^ soon as possible, especially since 

Wx Y\ \ ) f jKfl ^ j\ the eduction brings the patient 
f] \ \\V J jf/'/ i I I relief by diminishing the pains. 

\ \ V\f gf t / Reduction on tho second day and 

I $/ } If ^ter is rendered difficult by great 

jj f llilf muscular tension, especially in 

'' I ' patients with well developed 

Fig. 310. Reducing a dislocat- muscles, and is therefore performed 
ed shoulder by Janehd/o’s under anesthesia. Reduction 
method of a dislocation after 15 days is 

rarely possible without a surgical 
operation. If the dislocation is reduced in good time, the func- 
tions of the joint aro in tho overwhelming majority of cases 
fully restored, whereas surgical reduction results in restricted 
mobility in the joint and limits the patient’s ability to work. 

Tho simplest method of reducing a dislocation of the shoulder 
is the Janelidze method. The patient is given an injection of 1 ml 
of a 1 per cent solution of morphine, is placed on a table (on his 
affected side) with the shoulder joint extending beyond the end 
of tho table, the dislocated arm hanging freely. Some 10-15 min- 
utes later, when the muscles of the shoulder girdle have relaxed, it 
is enough to press on the internal surface of the forearm bent 
at a right angle in the elbow joint and held by the wrist (Fig. 310) 
for the head of the humerus to slip into the articular fossa. The 
pressure must be exerted sufficiently strongly, but not sharply. 

Another method used in reducing dislocations of the shoulder 
is the Kocher method. This method consists of four parts. 

First part. The patient lies on a couch or sits in a chair. The 
assistant holds the patient by standing behind him and placing 
the hands on the patient below the clavicles. 

The physician takes hold of the patient’s upper arm and wrist 
and, flexing the arm in the elbow, presses it against the chest and 
downward. 
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Second part. The physician abducts the flexed forearm and at 
this tipio the dislocation is usually reduced. 

Third part. If no reduction has been effected, the physician, 
continuing tb abduct 
the arm raises it by 
the elbow to the level 
of the shoulder. 

Fourth part . The 
forearm is rapidly ab- 
ducted to the chest so 
that the hand comes 
to rest above the clav- 
icle on the opposite 
side. 

If the reduction 
fails, these movements 
are repeated in the 
same sequence. 

The assistant holds 
tho patient through- 
out the reduction and 
prevents his attempts 
to rise. 

Dislocations of the 
Forearm. Dislocations 
in the elbow joint 

occur less frequently, the displacement of the forearm to the rear 
being more usual and characteristic (Fig. 311). Examination re- 
veals an anteroposterior enlargement of the 
elbow joint, the olecranon sharply protrud- 
ing to the rear, a hollow visible above it, 
and a dense projection in the form of a trans- 
verse roll over the elbow fold. First aid con- 
sists in bandaging and referring the patient 
to a hospital. This dislocation is re- 
duced by strong, but not sharp pulling 
of the forearm downward and forward 
with a simultaneous fixation of the 
shoulder. 

Dislocations of the Thumb (Fig. 312). 
Dislocations of the thumb are frequently 
observed. They are very characteristic by 
their external deformation. In these dis- 
lofiations it is particularly important to 
avoid unskilful pulling of the thumb because 
this may transform a simple dislocation into a complex disloca- 
tion which is hard to reduce. 


Fig. 311. Dislocation of the forearm 
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Dislocations of the Thigh (luxatio femoris). Dislocation to the 
rear is the most usual dislocation of the thigh. In this case the 
thigh is abducted and turned inward and is held fast in this posi- 
tion. It is almost impossible to abduct and turn the thigh outward , 
flexion is very limited, and the limb seems shortened., Disloca- 
tions of the thigh must not be confused with much more frequent 

fractures of the neck of the femur. In the 
latter case the thigh is turned out, 
rather than in, and mobility is much 
less limited than it is during disloca- 
tions. 

First aid consists in delivering the 
patient in a recumbent position (this 
may be done without a splint bandage, 
but on a good soft litter) to a hospital. 
Dislocations of the thigh are reduced by 
the Janclidze method. „ 

Dislocations of the Knee. Dislocations 
of the knee occur rarely and aro some- 
times accompanied by rupture of the soft 
tissue and injury to the vessels. The 
knee is greatly deformed— a sharp projec- 
tion of the patella at an angle to the limb in front and a projection 
of the rear edge of the tibia in the popliteal fossa in the rear. Dur- 
ing administration of aid unskillful reduction which leads to 
rupture of vessels should be avoided. First aid consists in 
applying a splint bandage in the form of t a trough, which 
extends to the inguinal region, and delivering the patient to a 
hospital where the dislocation is reduced, usually under anes- 
thesia. 

Fractures of the Clavicle. Fractures of the clavicle occur most 
frequently during falls on the arm or the shoulder joint. These 
fractures are usually diagnosed without great difficulty because 
of the change in the configuration of the clavicle which assumes 
the form of a kink perceptible to the eye. The shoulder is lowered; 
palpation of the clavicle reveals a protruding fragment, usually 
the internal. First aid consists in placing the arm in a sling and 
delivering the patient to a medical institution. After applica- 
tion of an immobilising bandage in the form of rings (Fig. 313) 
the patient is given ambulatory treatment. The attending per- 
sonnel must see that the fragments do not break through the skin; 
if this happens, the fragments have to be united surgically. The 
fragments usually grow together within 20 days. 

Fractures of the Humerus. Fracture of the upper part of the hu- 
merus is by external appearance easily confused with dislocation 
of the shoulder. However, in fractures the head of the humerus 
is not sunken, as is the case in dislocations. The patient cannot 



Fig. 313. Annular 
bandage for frac- 
tures of the clavicle 


436 



actively move his arm; not only movement, but also pressure on 
the hun*erus along the axis is painful. 

Fracture of the humerus in its middlo part sharply shortens 
the extremity, deforms the shoulder (see Fig. 205), imparts ab- 
normal mobility to it along its length and produces crepitus. Frac- 
tures in the lower part of the humerus are also characterised by a 

local enlargement of the hu- 
merus, a change in its con- 
tour, a shortening and abnor- 
mal mobility along the entire 
humerus. 

First aid in all cases consists 
in application of a splint band- 
ago in the form of a trough 
or angle. The bandage must, 
if possible, cover Ihe shoulder 
and elbow joints. In the last 
resort the patient maybe deliv- 
ered to a hospital with the 
arm bandaged to the body or 
put in a sling. 

Treatment of a fracture of 
the humeral diuphysis consists 
in traction in the position of 
abduction. 

The position of physiologi- 
cal rest for the joints of the 
upper limbs is generally 
achieved by flexion at a right angle in the elbow joint and 
abduction in the shoulder joint. 

Traction is applied as follows: a strip of plaster 5 cm wide is 
placed on the medial aspect of the upper arm from the hairy part 
of the axilla to the medial condyle, then a loop is formed, the 
loop rounding the elbow and leaving it free; on the lateral aspect 
of the upper arm the loop reaches the deltoid muscle. A board is 
placed in the free part of the loop; the traction must be applied 
along the axis of the upper arm. On the forearm the plaster runs 
along the palmar surface from the elbow joint to the wrist, whence 
it passes to the dorsal surface leaving the wrist and the whole 
hand free and running up to the elbow. If necessary, plaster trac- 
tion is also applied to the fingers. 

Sometimes a spreader is made which can be grasped by the hand. 

A gauze bandage is applied to the adhesive plaster strips on the 
forearm and the upper afm, and a spica bandage to the upper arm 
is added. 

Several apparatus are used for upper limb traction. During trac- 
tion in cases of fracture of the middle part of the humerus the frag- 
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ments are properly set only in a position of abduction of the limb 
from the body. This position is achieved by means of abduction 
splints which are a combination of splints and abducting triangles 
(Fig. 314). Such an apparatus can be improvised from* wire splints. 
It is particularly convenient for fractures of the upper and middle 
thirds of the humerus with considerable displacement, in which 
the upper fragment is abducted and it is possible to set the frag- 



Fig. 315, a and b. Fracture of the radius and 
fracture of both forearm bones 

ments properly by placing the upper arm in a position of abduction; 
the separate splints are fastened to each other with wire or plaster 
bandages. 

A dangerous complication in fractures affecting the middle 
of the humerus is compression of the radial nerve, which results 
in paralysis of the arm muscles. The only way to prevent this is 
to set the fragments properly. 

Fractures of the Forearm. Fractures of the forearm bones con- 
stitute one of the most frequent forms of fractures and are caused 
mainly by falls on the hands. They occur along the entire length 
of the forearm, but are most characteristic and usual in its lower 
part involving either both bonos (Fig. 315, b) or only the radius 
(Fig. 315, a). Externally these fractures are similar. 

In both cases the lower end of the forearm is deformed, there is 
a peculiar bend on its dorsal surface (bayonet-shaped hand), pres- 
sure causes pain at the site of fracture, there are no active move- 
ments, and passive mobility is limited by pain. 

First aid consists in application of a splint bandage with a wire, 
bast, plywood, cardboard or board splint, after which the patient 
is sent to a hospital for reposition (setting of the fragments) and 
immobilisation. Cardboard splints must be made of several lay- 
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ers of cardboard or must be reinforced with bast or lath other- 
wise they easily bend in the region of the radiocarpal joint. 

In c&ses of considerable injury to the forearm and hand a splint 
in the form #f a trough is convenient. To make the splint cover 
the region of the elbow, 
incisions are mado in it 
and it is bent in the form 
of a trough. 

Treatment of fractures 
of the forearm is in most 
cases ambulatory and 
consists in reposition of 
the fragments and fixa- 
tion by means of a plas- 
ter bandage. 

For reposition of frac- 
tured forearm bones trac- 
tion in special appara- 
tus, for example the 
Sokolovsky apparatus 
(Fig. 316), is employed. 

The traction is effected 
by a turn of a handle 
through a system of pul- 
leys after fastening the 
upper arm. 

The bandage must al- 
low free movements of 
the fingers. The limb re- 
mains in the bandage 
until union of the bones pig. 310. Reposition of a fiac- 

has been effected Then ture ot the ioioarm in Sokolov- 

the limb is given baths, fchy’s apparatus 

massage and exercise be- 
cause of a possible limitation of mobility in the fingers and 
hand. 

Fractures of the Fingers. Fractures of the phalanges of the fin- 
gers produce a characteristic picture only when the fragments 
are displaced. A local thickening of the finger, a change in the 
direction of its axis and its external contours, total immobility, 
sharp pain on traction and on pressure along the longitudinal axis 
are observed. Treatment consists in application of a splint band- 
age along the palmar surface of the finger in a semi-flexed position. 
It is best to use a metal* splint. The splint is moulded beforehand 
(Fig. 317) and is fastened with a plaster bandage. 

In cases of considerable displacement of the fragments it is 
necessary to enjploy elastic traction. An adhesive plaster band- 
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ago is applied to the Ungers, or a thread is pulled through the nail 
(Fig. 318). Traction is best applied with the Anger flexed. Fig. 
319 shows the lingers in a proper functional position. Baths and 



Fig. 317, a and b. Wue splints, for the lingers 


massage may be administered as early as 10-14 days after the 
fracture. 




Fig. 318. Finger traction Fig. 319. Physiological 

with an adhesivo plaster position of the hand 

bandage and stitch 


Fractures of the Femur. A fracture of the femur is a grave in- 
jury and, with the exception of senile cases, occurs only as a 
result of extreme violence, for example, being run over by a wagon, 
falling with a weight or from a great height. Thus picture of the 
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injury is usually quite characteristic: the patient can neither 
stand on his leg nor raise it from the ground in a recumbent po- 
sition; the external appearance of the thigh is changed— it is 
turned along its longitudinal axis, curved (Fig. 320), shortened, 
and thickened at the site of the fracture where abnormal mobil- 
ity and crepitus are observed. 

First aid consists in application of a splint bandage covering 
the whole leg and the pelvic region and running 
to the axilla. The medial splint extends from tho 
inguinal fold and the external one— from the 
axilla. Attempts which are not infrequently made 
to immobilise the area of the fracture with a 
short splint or by means of a trough-type splint 
are useless. It is necessary also to immobilise tho 
hip joint, which is achieved only by application 
of a splint bandago firmly fastened in the pelvic 
region; pads are placed in the popliteal fossa and 
under the Achilles tendon. Diterikhs’ splint is 
the most convenient. If there is no ready-made 
splint, the bandage can be improvised. Such 
patients must be transported particularly care- 
fully because the fragments of the femur are 
easily displaced and may produce serious injury 
to the soft tissues. Subsequently fractures of the 
femur aro treated with traction. 

Traction . The muscles of the thigh are 
stretched the most when the leg is extended. The 
muscles are relaxed when their points of attach- 
ment are closer to each other, i.e., during flexion 
of the leg in the hip and knee joints. This position of tho joints 
corresponds to the state of so-called physiological rest, i.e., the 
greatest relaxation of all muscles surrounding tho joint, during 
which the traction of the muscles displacing the fragments ceases. 

To impart the position of physiological rest to the limb, i. e., 
flexion at a 140° angle in the hip and knee joints, and at a right 
angle in the ankle joint, a so-called double inclined plane is used 
(Fig. 321). 

In such cases a plaster bandage is applied to the lateral surfaces 
of the shank from the line of the knee joint to the ankles where 
a free loop begins and rounds the sole; a board with a hole in it 
is fastened to the loop along the middle axis of the shank. The 
foot is flexed (at a right angle to the shank) and is immobilised 
with a strip of gauze glued to the sole, the other end of this strip 
being passed through a pulley. A strip of plaster (8 cm wide for 
adults) is applied to the thigh along its medial surface from the 
inguinal fold to the median condyle; then the strip forms a loop 
over the kneejQint (flexed), is bent over the lateral surface and is 



Fig. 320. Frac- 
ture in the up- 
per third of the 
iemui. Displace- 
ment in the 
form of riding- 
breeches 
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carried to the buttock. The free loop must bo big enough to receive 
a board which is somewhat longer than the diameter of the limb 
and is of the same width as the strip of plaster. 

A 6-10-kg weight, and sometimes heavier, is used frr the thigh, 
4-6 kg — for the shank. 

Since continuous traction, especially by heavy weights, 'moves 
the patient towards the foot of the bed, the patient comes to a 
position in which ho rests with his feet against the back of the bed 
and traction ceases. To prevent the shifting of the patient towards 
the foot of the bed, he is placed on an inclined plane, the foot of 
the bed is raised (Fig. 321), and the cords from which the weights 
are suspended are passed through a system of pulleys (Fig. 322). 
The patient’s body will serve as countertraction. 



A simple device for applying traction to the lower extremity 
is the so-called Balkan frame. It consists of two uprights, one 
of which has a longitudinal slit (pulley holders may be installed 
in the slit at any height) and two horizontal posts of the same 
length as tho bed. The frame is dismounlable and is assembled 
only on location; one upright with the slits for the pulley is fast- 
ened to the foot of the bod and the other to the head of the bed, 
while the lower longitudinal rod is fastened to the uprights of the 
frame after being passed under the bed. The installation of the 
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frame is clearly seen in Fig. 324. The uprights can bo made 
by any carpenter and only pulleys are required, but, in the last 
resort, these can be improvised 



The leg flexed in (ho hip and Knee joints is suspended from the 
pulleys fastened to this upright Fi act ion applied m this manner 
enables the patient to oxeicase m flexing the knee joint and al- 
lows him some activity A propeily applied bandago with thigh 



traction considerably facilitates the care of the patient, since the 
latter, by resting his intact leg against the box placed under 
tho bed, can raise his pelvis himself when it is necessary to put 
a bodpan under him (Fig. 323). However, it is best to use Boh- 
ler’s splint (Fig. 324). The splint is covered with strips of cloth, 
and the thigh Aid shank are placed on them. 
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Skeletal traction is applied to the shank through a pin passed 
by means of a special drill through the tuberosity of the tibia. 
A metal arch is fastened to the spoke, the traction with a weight 
being applied to this arch by moans of a cord passed' through the 
pulley of the splint (Fig. 325). , 

Fractures of the Bones of the Shank. The most frequent frac- 
tures of the lower extremities occur in the bones of the shank. 

These fractures may result from 
falling on ice, skating, otc. They 
tako place mostly in the middle 
and lower parts of the shank. 
Tho patient is unable to step 
on the leg, the shank is swollen 
and deformed; pathological mo- 
bility is usually strongly pro- 
nounced; a projection of one of the 
fragments is usually palpated 
on the anterior aspect of the tibia. 

First aid consists in applica- 
tion of a wire or white metal 
Fig. 324. Bohlcr’s splint splint bandage or a bandage cut 

out of cardboard in the form of a 
trough. 

Treatment. In fractures of the middle of the shank with con- 
siderable displacement of the fragments roposition is effected 
and prolonged traction is applied; this is followed by application 




Fig. 325. Skeletal thigh traction 1 



of an unlined bandage with a posterior plaster-impregnated strip 
and circular plaster bandages. A metal stirrup is added to such 
a bandage and the patient is allowed to walk. If the fracture in- 
vokes no displacement of tho fragments, the plaster bandage is 
applied immediately after the injury and within a few days the 
patient is discharged wearing the bandage with the stirrup (Fig. 
326 ). 

During application of tho plaster bandage the shank is placed 
in a position will* tho knee joint extondod and tho ankle joint 



Fig. 32G. Metal^ brace 


flexed at a right angle. Tho tips of tho toes point upward and 
tho traction is applied to tho toos and tho heel. Tho bandage may 
be applied circularly or as a plaster-impregnatod strip roinforced 
by circular turns and running along the posterior and plantar 
surfaces of the foot from tho popliteal space to tho tips of the 
toes. It is particularly important to mould tho plaster-imprcg- 
nalod strip in tho regions of bony points. 

In the most frequont cases of malleolar fractures a plaster band- 
age is applied immediately. If the bone fragments are displaced, 
reposition is effected first (under local anesthesia). In cases of 
a bandage with a stirrup, which offers good support, the patient 
may bo allowed to walk on crutches. Fractures of tho shank bones 
heal within two-three months. After union of the fragments the 
bandage is made removable, and the patient is administered 
massage and baths. In cases of very extensive displacements 
which are not amenable to reposition traction by means of a pin 
passed through, the heel bone is applied. 
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INJURIES AND DISEASES OF BONES AND JOINTS 

Injuries to Large Joints. Injuries to the large joints const ituto 
a very grave affection and, if aggravated by infection, severely 
incapacitate the patient and sometimes endanger bis lifo.» 

Tangent, blind and tunnel wounds, as well as injuries only 
to the capsule, injuries, with limited affection of the bone and 
intra-articular gunshot fractures are distinguished. 

Injuries affecting only the capsule or limited injuries to the 
bone usually take a milder course, although they too not infre- 
quently limit mobility, produce contractures and may become 
aggravated by severe infections of tiro joints. 

In comminuted fractures of articular bones with considerable 
injury to the epiphysis and cartilaginous surfaces of the capsule 
and synovial membrane a severe purulent process usually do 
velops. 

The symptoms of injury to the joint arc pain. during move- 
ment, swelling in the region of the joint and intra-articular hem- 
orrhage. Moro exact data on the nature of tho injury of articu- 
lar bones are yielded by X-ray examination. 

First aid in injuries to tho joints consists primarily in earliest 
possiblo immobilisation of the extremity with a splint bandago 
and rapid delivery of the patient to a surgical institution. In 
cases of slight injury to the joint conservative treatment may be 
administered after aspirating the blood from the joint, primary 
treatment of tho wound, administration of antibiotics and im- 
mobilisation of the limb involving two closest joints by a plaster 
bandage. 

In cases in which the injury is aggravated by infection sur- 
gical treatment (opening of the joint or its resection) to create 
a better outflow for tho discharge is resorted to. 

In cases of early primary treatment of the wound the capsule 
of the joint is sometimes sutured, whilo the subcutaneous tissue 
is left open. 

After tho operation plaster bandages are also applied with the 
limb in a position most advantageous to subsequent function. 

Owing to tho complexity of structure and depth of their loca- 
tion injuries to such joints as the knee and hip joints partic- 
ularly frequently produce grave purulent complications (see 
below) with intermuscular pus accumulations which lead to 
sepsis. 

Management of patients with injuries to the joints is vory 
difficult and must be especially careful. The patient’s temper- 
ature must be systematically measured and any pyrexia imme- 
diately reported to the physician; the integrity of the bandago 
and proper position of the limb must be maintained and the limb 
must not be allowed to be compressed by tho bandage. 
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Owing to the intense pain produced by movement, the pa* 
tienMies motionlessly and may develop bedsores. It is necessary 
to prevent ^heir appearance by suitable care of the skin at the 
points of pressure, especially in the sacral region. The medical 
personnel must be particularly cautious in caring for the patient 
so as not to affect the immobilisation and not to cause him any 
suffering. 

Acute Serous Inflammation of Joints. The disease sometimes 
develops after injury to joints, in some cases during an acute in- 
flammatory process near the joints, and at times in different in- 
fectious diseases (scarlet fever, pneumonia, typhus and typhoid 
fever). In a number of cases the cause of this inflammation is not 
clear. 

Serous inflammation most frequently develops in the knee 
joint involving the synovial membrane of the joint (synovitis). 
A transparent or slightly turbid serous or serofibrinous fluid accu- 
mulates The severity of acute serous or serofibrinous inflammation 
of the joint varies with its cause. An infectious process may be 
accompanied by a feverish state; pains and difficulty of move- 
ment in the joint are observed in almost all cases. Owing to accu- 
mulation of fluid in the joint cavity, the latter becomes greatly 
distended, the joint becomes enlarged, and its shape and contours 
change (the recesses of the joint capsule protrude); not infrequent- 
ly a throbbing in the joint is fell. In such cases the extremity 
usually assumes the position in which the capacity of the joint 
cavity is the greatest (most frequently a position of semi-flexion 
in the joint). 

A serous inflammation is the mildest form of inflammation of 
the joint and usually passes without leaving any traces after re- 
sorption of the exudate. In some cases, however, especially in re- 
curring inflammations in one joint, the exudate is not resorbed 
and the inflammation becomes chronic (hydrarthrosis) or, owing 
to a shrinking of the joint capsule and intracapsular adhesions, 
mobility in the joint is permanently limited. 

The treatment of serous inflammations of the joint consists in 
rest, local application of heat, sometimes pressure bandages and 
punctures of the joint with irrigation of its cavity with penicil- 
lin. A long needle and syringe are used for puncturing and irrigat- 
ing the joint. A pressure bandage is reapplied after the puncture. 
After abatement of the process and disappearance of the exudate 
tho joint begins to be exercised and massaged. 

Pelotherapy and mineral baths help in completely restoring 
mobility. 

Purulent inf lamination of the joints {purulent arthritis) devel- 
ops when purulent infection gains entrance into joints during 
injury, when infection penetrates into joints from adjacent tis- 
sues and when infection is brought into joints by the blood stream 
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in septic cases. Usually the disease begins very violently and 
acutely, and is one of the gravest purulent processes. If the pu- 
rulent inflammation is confined only to the cavity gf the joint, 
it is called empyema of the joint. If, in addition to the capsule, 
tho process also involves other parts of the joint and is accom- 
panied by destruction of articular cartilages and a phlegmon- 
ous affection of the tissues surrounding the joint, it is referred 
to as a capsular phlegmon. 

Symptoms . The disease usually begins with sharp pains in 
the joint, which render movement absolutely impossible. Follow- 
ing this the joint becomes enlarged and even slight contact with 
it causes pain. The patient’s general condition is very grave. The 
temperature rises sometimes to 40° C, chills appear, the skin 
covering the affected joint is hot and sometimes inflamed, and 
red. Destruction of the ligamentous apparatus and of articular 
cartilages, as well as decomposition of the capsule may subse- 
quently lead to a sharp change in the shape of the joint and a 
pathological dislocation. 

Treatment . In cases of acute purulent inflammation of a joint 
it is best to administer surgical treatment from the very begin- 
ning. This treatment consists in repeated punctures, admin- 
istration of a penicillin solution into tho cavity of tho joint or in a 
broad surgical incision of the joint. The joint must be immobil- 
ised, for which purpose splint bandages, sometimes traction, but 
most frequently immobilising plaster bandages are used. In 
ca^es in which the process continues even after the operation and 
the patient’s condition grows worse the affected limb is amputat- 
ed to save the patient’s life. 

Care of patients suffering from purulent inflammation of a joint 
is extraordinarily complicated by intense pains produced by the 
patient’s slightest movements; not infrequently the patient not 
only permits nobody to touch the affected limb, but even complains 
of pain on contact with the bed. 

Owing to the complications which threaten the patient (pus 
pockets, intermuscular phlegmons, emaciation and sepsis) it is 
necessary very carefully to watch the patient and the changes 
in his general condition (pulse, temperature, appetite). Tho pa- 
tient’s bandage and the position of his limb must also be very 
closely watched. Despite the extreme sensitivity to touch, the skin 
is carefully attended to, especially in the region of the sacrum, 
to prevent bedsores. 

Acute Osteomyelitis. Inflammatory processes in bones most 
frequently begin with inflammation of the bone narrow (osteo- 
myelitis). In most cases the causative agent is the Staphylococcus 
which gains entrance into the medullary cavity with the blood 
etream from another purulent focus, in sepsis (hematogenic osteo- 
myelitis), after some disease, for example angina. «ot through open 
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Sequestrum during osteomyelitis in the stqucstral capsule 



Chrome osteomyelitis ot the shank (hstulas) 


TABLE XVI 
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injuries involving disruption of the periosteum and bone. Osteo- 
myelitis is not infrequently observed in childhood. After penetra- 
tion into the medullary canal the infection causes an acute inflam- 
matory profess, which disturbs the nutrition of a part of the 
bone marrow, produces partial necrosis and then dissolution of 
the tissue. The process may be limited or it may spread along the 
bone, involving new parts of it. 

From the medullary cavity the pus may spread along the medul- 
lary canals to the adjacent joint or under the periostoum and may 
detach it. In cases of dissolution and breaches of the periosteum 
the pus spreads into the intermuscular spacos where it produces 
a phlegmonous process; the phlegmon opens spontaneously 
or is opened surgically. 

Since the bone is bathed in pus, both inside and outside, its 
vessels become thrombosed and partial necrosis results. 

The detached dead piece of bone forms a sort of foreign body 
(sequestrum) (Table XV). Since new bone is simultaneously 
formed from the periosteum, the sequestrum is often surrounded by 
newly-formed bone (sequeslral capsule); in cases of mortification 
of a large part of bone even a slight injury at the sight of the dis- 
ease may produce a pathological fracture. 

Acute osteomyelitis usually begins suddenly with staggering 
chills, a sharp rise in temperature and grave general condition of 
the patient. At the same time intense stinging pains appear in 
the region of the affected bone and become particularly excruciat- 
ing al night. Th6 pains are so intense that even adults frequently 
scream with pain. Examination at the outset of the disease may 
reveal only local pyrexia, slight edema and extreme painfuluess. 
Subsequently, when the pus penetrates into tho intermuscular 
spaces the disease assumes tho character of a deep phleg- 
mon. 

The disease may produce complications in the form of puru- 
lent inflammations of the adjacent joints and sepsis. 

The treatment ot acute purulent osteomyelitis consists in intra- 
muscular and focal administration of penicillin, and surgical 
intervention-incision of the focus for more rapid removal of 
the pus. Treatment with penicillin is administered both before 
and after tho operation. 

The care of osteomyelitis patients is the same as that of patients 
suffering from other grave purulent infections. It is necessary 
carefully to watch the changes in temperature (retention of pus 
and intermuscular phlegmons are possible), cautiously to apply 
dressings with a large amount of absorbent material in cases of 
abundant discharge of pus, aDd splint bandages to immobilise 
the limb and prevent possible pathological fracture; the skin 
at the points of pressure must be taken care of without 
fail. 
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Chronic Osteomyelitis. The acute process becomes chronic. 
The temperature drops. Infected cavities containing sequestra 
form in the bone. The cavities communicate with the skin through 
fistulas which discharge a considerable amount of pus (Table 
xv ). 

The pathogenesis of osteomyelitis resulting from gunshot wounds 
differs from that of hematogenic origin, the process spreads over 
considerable portions of the bone, involving affected soft tissues 
and sequestering bony fragments and ends of bones in the region 
of the fracture. 

Symptoms. Fistulas extending to the bone with a purulent and 
often ichorous discharge. Introduction of a probe into the fistula 
reveals a roughness of the bone. Roentgen pictures usually show 
a cavity with sequestra in it and induration of the bone around the 
cavity. Fistulas may close up, but aggravations often occur, the 
picture of the disease simulating acute osteomyelitis; the fistulas 
reopen (relapsing osteomyelitis) which is particularly character- 
istic of osteomyelitis following gunshot wounds, in which cases 
relapses may occur many years after the injury. 

Protracted osteomyelil is may give rise to traumatic exhaustion 
and affection of the internal organs, especially the kidneys (amy- 
loidosis). 

Treatment of chronic osteomyelitis is physio Lherapeutic; if this 
proves ineffective and sequestra are present, it is surgical; in cases 
of aggravation penicillin therapy is employed. 

Care of patients consists in application of aseptic bandages and 
prevention of irritation of the skin surrounding the fistulas (paint- 
ing with a 5 per cent potassium permanganate solution and ap- 
plication of a zinc ointment). 

Continuous irrigation with antibiotics is frequently employed 
after operations. 

TUBERCULOSIS OF BONES AND JOINTS 

Tuberculosis of bones is most frequently localised in the joints 
of the limbs (hip, knee, elbow and shoulder joints). 

Each joint has its own characteristic features as regards path- 
ological anatomy, the clinical picture and the treatment. 

Tuberculosis of the Shoulder Joint. This is not a frequent dis- 
ease. Destruction of the bones without decomposition, abscesses 
and fistulas is characteristic of its dry form. This affection is most 
frequently observed in adults. 

The symptoms include pains, limited mobility and atrophy of 
the muscles in the region of the joint. Roentgenograms reveal 
atrophy of the bony tissue. The treatment is mainly conserv- 
ative — phototherapy and physiotherapy, and local— a splint 
bandage. 
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Tuberculosis of the Elbow Joint. Of all the joints of the upper 
extremity the elbow joint is most frequently affected mainly in 
children. The symptoms are the same as in tuberculosis of the 
shoulder joint, namely, pains, limited mobility, swelling (spin- 
dle-shaped) of the entiro region of the elbow joint, and general 
feverishness. 

In cases of children splint bandages are applied and general 
treatment for tuberculosis is administered. For adults surgical 
trealment is preferred. 

Tuberculous Gonitis, i. e., tuberculosis of the knee joint is a 
very frequent disease in which the synovial membrane is affected 
and considerable exudate (Table XVI) or fibrinous deposits are 
formed. The disease begins with pains in the joint, woakness in 
the leg and a spindle-shaped swelling. 

The joint becomes cramped and during 
subsequent development of the process 
fistulas appear. The ligamentous appara- 
tus and the epiphyses of the articular ends 
are destroyed, owing to which subluxa- 
tions occur. 

Treatment consists in traction and ap- 
plication of plaster bandages. Limited 
foci in the bone, considerable deforma- 
tions and late cases indicate surgical 
treatment. 

Tuberculosis of the Hip Joint (tuber- 
culous coxitis). Tuberculous affection of 
the hip joint is second in incidence of tu- 
berculosis of bones. Most frequently one 
of the bones forming the joint, i.e., the 
head of the femur or the pelvic bone, is 
alfcctcd and is then followed by destruc- 
tion of the cartilage and the joint cap- 
sule. Destruction of the cartilage and 
the hone leads to deformation of the joint, 
appearance of caseous decomposition, 
accumulation of pus and its break through 
to the exterior with formation of fistu- 
las. In the beginning of the disease the symptoms may be very 
negligible— fatigue during walking and pain during movement, 
especially fast and sudden movements (jumps), appearance of 
nocturnal pains, diminished mobility, development of articular 
deformations and, during later periods of the disease, contractures. 

Three stages in the development of the process are distin- 
guished: first stage— pain symptoms, enlargement of the joint, 
flexion, abduction and external rotation of the leg (the patient is 

still ambulant) (Fig. 327); second stage— further development of 

• • 



Fig. 327. Tuberculous 
coxitis 
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the process, including destruction of the bones forming the joint 
(destruction of the joint), flexion and abduction of the leg 
(the patient is confined to bed); third stage — grave destruction, 
including the ligaments, atrophy of the muscles, pathological 
dislocations, abscesses and shortening of the limb. , 

The treatment is general (see above) and local— recumbent 
position, traction and then a plaster bandage which is frequently 
changed. The disease often results in limited mobility or ankylosis. 

The most frequent surgical intervention is extra-articular 
arthrodesis (creation of immobility in the joint). 

The patients require particular care, especially if they have 
intense pains and if traction or a plaster bandage is applied. Con- 



Fig. 328. Diagram of different forms of finger pulp mftclion 


siderable caution must be exercised m placing a bedpan under 
the patient, changing tho linens, etc. Each, even the slightest, 
movement in the region of the joint may cause pain and may 
aggravate the process. Moreover, tho skin iii the sacral region 
must bo sponged particularly carefully to prevent development of 
bedsores. It is also important that the plaster bandage should 
not be too tight, and that no abscesses are formed anywhere; in 
cases of fistulas the rules of asepsis must be carefully observed 
during dressings. 

DISEASES OF THE SOFT TISSUES OF THE LIMBS 

Traumas of the upper limbs, injuries and abrasions of the lower 
limbs are frequent occurrences. Infection easily gains entrance 
into the wounds and causes purulent processes. It is therefore 
small wonder that abscesses and phlegmons are so frequently 
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Purulent 


tendovaginitis 

and abscess on 


Of the middle linger 
the palm 


TABLE XVIII 



observed on the limbs. Such diseases as lymphadenitis (in the 
axilla^ and inguinal lymph nodes), lymphangitis and thrombo- 
phlebitis most frequently occur and run a characteristic course 
precisely o* the limbs. 

Of all the purulent processes on the limbs we shall touch only 
upon those on the fingers and hands as the most frequently occur- 
ring and practically important. 

Pulp Infection of the Fingers. The purulent inflammatory 
process on the finger is called paronychia. There are different forms 
of pulp infection (Fig. 328): 

superficial form, aifecting only the skin (i), subcutaneous 
form, involving the subcutaneous tissue (2), tendovaginitis, affect- 
ing the tissues of the tendons («3), bony 
form involving tho bone (4 and 5), arti- 
cular form, attacking the joint (6‘), and 
paronychia, aifecting the nail bed (7 and 
£). Owing to the peculiar structure of the 
subcutaneous tissue of the fingers tho inflam- 
matory process in them simulates a phleg- 
mon, affects deeper tissues and produces 
exfoliation of the superficial layers of the 
skin (9). 

Mild injuries to the lingers, fissures in the 
skin, hangnail and bruises serve as the 
infection gate. Injuries 1o tho fingers consti- 
tute about 13 per cent of all the industrial 
injuries. 

Symptoms. The disease begins with red- 
dening, swelling and sharp pulsating pains 
(Fig. 329) on tho palmar surface of a phalanx 
where a small superficial abscess is formed. In subcutaneous pulp 
infection these phenomena develop very rapidly over a period of 
several days, the temperature rises and the pal rent does not sleep 
nights because of pain. A subcutaneous absciss lasts 7-10 days. 
The pains subside only after the pus breaks through the skin or 
after a surgical incision. It the process spreads to the deeper tis- 
sues, it affects the bone. Incision in such ca^es may reveal a de- 
nuded phalangeal bone on the floor of the wound (bony form); sub- 
sequently this bone is sequestered as necrotic. The process may 
also involve tho tendons (tendovaginitis) and joints (articular 
form of pulp infection). 

The treatment consists at tirst in hot compresses, hot local 
baths and, if the inflammatory phenomena do not subside in the 
course of 1-2 days, early incision is indicated after the first sleep- 
less night caused by pain. After surgery the limb is immobilised 
(application of a bandage or splint) from the very outset of the 
disease. 



Fig. >29. Zones of 
pain sensitivity in 
(1 liferent foirns of 
linger pulp infec- 
tion 
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Infection of the finger may lead to limited mobility of one fin- 
ger, as well as of the entire hand; the process may also extend 
to the hand and forearm and produce sepsis. 

Purulent Tendovaginitis. Purulent tendovaginitis i*ost charac- 
teristically affects the hand. In cases of paronychia or infected in- 
jury to the first or fifth fingers the inflammatory process involves 
not only the tendon sheath of the affected finger, but also tho com- 
mon tendon sheath of the finger flexors and hand. In pulp infection 
of the second, third and fourth fingers (Table XVII) the process 
involves tho tendon sheath of the corresponding finger. The symp- 
toms of tendovaginitis include extension of the swelling and red- 
ness over the whole finger and farther to tho palm and forearm, as 
well as a sharp limitation of mobility of the fingers. In this dis- 
ease the patient runs up a fever and is in a generally grave condi- 
tion. In tendovaginitis not only the palm, but also tho back of 
the hand develops edema. This is a very serious disease which 
not infrequently leads to invalidity, because of subsequent 
limited mobility and sometimes complete immobility of the 
fingers. 

The treatment consists in administration of penicillin into the 
capsule of the tendon sheath and an early operation followed by 
physiotherapy (baths) and early exercise. Only with such treat- 
ment is there any hope of recovering the mobility of tho 
fingers. 

Prophylaxis of this disease consists in particularly careful atten- 
tion to the injuries sustained by the fingers and proper treatment 
of pulp infection. 

Hidradenitis. Of the other inflammatory diseases of the limbs 
mention must be made of inflammation of the axillary sweat 
glands. The axillary rogion abounds in sweat glands which, when 
infected, produce a local inflammatory process. The peculiarity 
of this disease consists in the fact that the infection very easily 
spreads from the inflammatory focus to the adjacent glands 
whoro new foci appear and tho disease runs the same course 
there as in the first focus. The number of purulent foci deter- 
mines the duration of the disease. 

The treatment is at first conservative, i. e., penicillin intramus- 
cularly and under the infiltrate, heat and sun lamp, and subse- 
quently surgical — incision of the foci of malacia. 

Prophylaxis consists in observing tho rules of personal hygiene, 
preventing perspiration, and avoiding hot compresses in the 
axillas. 

Varicose Veins. Varicose veins, i o., dilated veins in the form 
of knots usually interconnected by dilated venous trunks, are 
most frequently encountered on the lower limbs in the region of 
ramified subcutaneous veins (varicose veins of the shank and 
thigh). Varicose voins are caused by diminished tone duo to dis- 
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turbances in innervation and weakness of the vascular wall with 
subsequent trophic disorders. 

Vaticose dilation of veins is fostered by mechanical difficulties 
of the outflow of blood, the appearance of varicosities on the shank 
being favoured by work connected with long standing, long 
marches and hard physical work. In all these cases the blood is con- 
gested in the reins-and its outflow from them is rendered difficult; 
as a result the veins become distended and dilated, and their 
walls undergo pathological changes. The basic cause of their 
dilation is weakness of the venous walls, sclerotic changes in them 
and underdevelopment x>f the venous valves. 

Symptoms . Patients with varicose veins of the lower limbs 
complain of a feeling of heaviness in the legs, rapid tiring, cramps 
in the calves, and subsequently ulcers and eczemas on the shanks 
and bleeding from the ruptured varicosities. ITxamination reveals 
a perfectly clear picture: tortuous and in some places knotty, 
enlarged cords perceptible through the thinned skin on the shank 
and sometimes on the thigh (Table XVI II). Sometimes there 
are clusters of tortuously enlarged veins. These veins are often 
dense and thrombi with formation of calculi arc palpated in them 
(venous calculi). 

The therapeutic measures are aimed at alleviating the patient’s 
condition and improving the blood circulation in order to di- 
minish the tension and sometimes to obliterate the varicosi- 
ties. 

Prophylaxis consists in appropriate vocational selection for 
work connected with long standing and walking, physical culture 
and measures aimed at increasing the vascular tone (rubdowns, 
showers). To prevent complications (ulcers, hemorrhages), wear- 
ing elastic bandages or stockings and timely surgical treatment 
are recommended. 

Treatment . In treating varicose veins of the shank it is very 
important in the first place to eliminate their causes by transfer- 
ring the patient to work which is not connected with long 
■standing. In milder cases constant bandaging with elastic (knitted) 
bandages (“Ideal Bandage”) is recommended. The bandage is 
applied in the morning before the patient gets out of bed. Before 
bandaging the limb is raised for 3-5 minutes. The leg is bandaged 
evenly with light pressure from the foot to the middle of the thigh; 
the bandage is removed for the night. 

In graver cases, i. e., persistent ulcers, eczemas and recurrent 
hemorrhages, surgical treatment is resorted to. The operation con- 
sists in administering into the varicosities substances which pro- 
duce thrombosis, obliterate and shrink the vein (sclerosing), for 
example, up to 5 ml of a 30 per cent sodium salicylate solution. 
Multiple ligation of the varicosities or their excision produce 
better results. 
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The sclerosing substances are administered by a surgeon very 
carefully because penetration of the solution into subcutaneous 
tissue produces necrosis of the skin. 

To prevent complications in the form of embolismp, especially 
embolisms of the pulmonary artery, which are possible alter ex- 
cision of the veins, the patients must stay in bed for a period of 
up to two weeks and must be administered anticoagulants (pelen- 
tan, dicoumarin). 

Varicose Ulcers. Varicose ulcers develop in varicose veins ol 
the thigh and shank. They aro caused by trophic changes in the 
tissues as a result of circulatory disturbances. Varicose ulcers 
usually develop as follows: the skin in the lower pari of the 
shank becomes cyanotic and vulnerable because of the congestion 
of blood (duo to disturbed circulation in the varicose veins). 
Light abrasions of the skin, scratches and furuncles lead to forma- 
tion of ulcers which do not heal because of poor nutrition of 
the tissues. If an ulcer has even somewhat healed after protract- 
ed treatment, it reopens for a much longer time after a slight 
new injury or increased hemostasis (long walking and standing). 
If the patient is not given proper treatment, the ulcer easily grows 
in extent and deepens, sometimes affecting the entire shank, 
which is favoured by edema, infiltration of the adjacent tissues 
and infection. Hemorrhages from the ruptured varicose veins 
are quite frequent in cases of deepened ulcers. Varicose ulcers are 
round or oval, have sloping edges, their floor is covered with 
sluggish cyanotic granulations with a seropurulent film and some- 
times a fetid discharge. In protracted cases a dark-brown 
pigmentation appears around the ulcer. Protracted and persist- 
ent ulcers may he aggravated by erysipelas and lymphan- 
gitis. 

Prophylaxis in cases of varicose veins consists in avoiding 
scratches and abrasions, wearing an elastic bandage or stocking, 
and surgical treatment of the varicose veins. 

It is difficult to cure varicose ulcers completely. To quicken 
the healing, it is necessary to improve the blood supply lo the 
shank, for which purpose the patient assumes a recumbent posi- 
tion with his leg raised for long periods of time, the leg is 
bandaged with an elastic bandage and surgical treatment is ad- 
ministered. 

Of local agents moist bandages with a 2 per cent boric acid 
solution or potassium permanganate solution arc applied first. 
The eczematous surfaces surrounding the ulcer are powdered with 
zinc oxide or are coated with a zinc paste. After cessation of the 
fetid discharge and improvement of the type of granulations 
stimulating ointments are used (Argenti nitrici 0.25; 
Balsami Schostakowsky 3.0; Lanolini 3.0; Vaselini 3.0; M. f. 
ung. DS). 
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A method of treating varicose ulcers under a plaster (zinc-glue) 
bandage (applied to the ulcers or even the whole leg) has gained 
currency. The bandage is applied as follows after a bath and 
thorough elfcansing of the whole leg, powdering the ulcers with pe- 
nicillin and coating the skin around the ulcers with a zinc paste, the 
entire surface of the foot and shank is coated with a heated zinc 
glue (Zinci oxydati, Gelatinae aa 20.0; Aquae destillato 80,0) 
and is then bandaged with 3-4 layers of gauze, each layer being 
coated with glue. The bandages are changed once or twice a week, 
depending on how soon they become soaked. 


CONGENITAL AND ACQUIRED DEFORMITIES 

The field of congenital and acquired deformities of the skeleton 
and limbs is so vast and their surgical treatment is so specific 
that they constitute a special branch of surgery-orthopedics. 









